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ABSTRACT 

This r epo r t  . ' represents a s u m r y  o f  m s t  o f  the s i g n i f i c a n t . r a d i o -  
i ! i  

1 og ica l  survei  11 ance data generated dur ing the Production Tests o f  
,, ..J ,, 
. . _.I( 

p r o j e c t - ~ u l  iaon, a nuclear gas s t imu la t ion  experiment, detanated 1 p-\:..., 1 1 
~ e p t e m t d  'l$i 1969, i n  Northwestern Colorado. I t  a1 so includes 

u 

data on the rad i6hemica l  and chemical q u a l i t y  o f  the  .Rul ison gas 
I i 

dur ing the tesa&ah e s t i m t e s  o f  the quant i  t i e s  o f  3 ~ .  8 5 ~ r ,  14c, 
i-i 

and 2 0 3 ~ 9  released t d  the  atmosphere as a r e s u l t  o f  the tests. 
: I 



prepared by D r .  R. L. Gotchy o f  the Peaceful Appl icat ions 

D iv i s ion  ( f o r m e r v . h e  Office, o f  Peaceful Nuclear ~ x p l o s i v e s ) ,  Nevada . 
f i  - I 

Operations 0 f f i de~w l ;~ th  data provided by Eber l ine Instrument Company 
u 

(on-si t e  r a d i a t i  on saf 'by) ,  Env i  ronme".tal Protect ion Agency, Western 
I I 

Envi ronmental ~esearchi  b t q r a t o r y  ( o f f - s i  t e  rad ia t ion  safe ty  and gas 

sampl e analyses; formerly t hdqu thwes te rn  Radio1 ogi  cal Heal t h  Laboratory, 
/LA $, 

a pa r t  o f  the U. S. Pub l i c  k e a l a ~  Service); Lawrence L i v e r m r e  Laboratory - 
(environmental studies, sc ient i f ic ,  i p  d i so rs  and technical gas sample 

c-. --+I 
\."-.' 

analyses ; formerly the Lawrence ~ a d t a d o p - ~ ~ b o r a t o r ~ )  ; Los A1 ams Sci e n t i  - 
i f-3 

f i c  Laboratory ( s c i e n t i f i c  advisor)  ; lsthaijes, A Teledyne Company (tech- "\/y '- 
nica l  gas sample analyses); CER Geonuclear Co r a t i o n  (gas sample TP" 

I 
analyses); U. S. GeolOgical Survey (s tab le  i s  lope analyses o f  Rul ison !3 
cores); Oak ~ i d ~ e  National Laboratory (technica .g sample analyses); E 
and the National Oceanic and Atmospheric ~ ~ e n c ~ L ~  Resources Laboratory 

1 (meteomlogical pred ic t ions f o r  f l a r i n g ;  formerly t h f l nv i  ronmental 

Sciences Service Administrat ion).  The author wishes I& acknowl edge the 

who1 ehearted cooperation o f  numerous ind iv idua ls  f r o m  t ~ ~ o r g a n i x a t i o n s  

wi thout  whose data and assistance t h i s  repor t  'could no t  b been w r i  t t e n  . - 
Final reports from each p a r t i c i  par ing organizat ion have been l ( m ) e  

being') prepared which describe t h e i r  a c t i v i t i e s  i n  detai.1. &k%i f- 

ferences in ,  data included i n  t h i s  r epo r t  and some reported i n  l a t e r  

pa r t i c i pan t  reports are t o  be.expected as .the data are ref ined.  

iii , 



PROJECT RUL ISON FINAL OPERATIONAL RADIOACTIVITY REPORT 
ON THE PRODUCTION TESTS 

:-' r7 
I . I  j In t roduct ion 

I I 

! ,  j; 
',-,emject Rul i son detonated Septerrber 10, 1969, i n  Gar f ie l  d County, 

i-, 1-j 
ColordB1 (Figure 1 ), i s  a j o i n t  Industry-Government experiment 

i ! I . .  I 
I designe&to =mine the feasi  b i l  i t y  o f  nuclear s t imula t ion o f  hereto- 

I fore econo c a l l y  unrecoverable natural  gas. It was the second natura l  ~ c; 
gas s t i m u l a t x  p ro jec t  conducted by the AEC, and was the m s t  deeply 

c .  

I bur ied (8,430 feeti) nuclear explosion ever ca r r i ed  ou t  by the U. S. 
1 .- 
- L 

The p m  jec t ,  sponsored O i l  Company, Inc., o f  Houston, Texas, 

i s  defined i n  the Pro j  1 ison De f i n i t i on  Plan prepared by CER , 

Geonucl ear Corporation o f  La 5 S, Nevada. 

1 1  F i r s t  Production Test (Hiqh-Ra e F l , w % g q ~  

The high-rate f l a r i n g  program was ed t o  est imate the valume 

of natural  gas present i n  those areas o f  i g h  permeabi l i ty  i m d i -  

a t e l y  i n  and around the  rubble chimney c#ated a f t e r  the explosion 

i n  order t o  estimate chinney size. It f o l l E  the ca l i b ra t i on  f l a r i n g  

\ i n  October (NVOO repor t  i n  &cumlati ve f low p r i o r  t o  

the F i r s t  Production Test was approximately 1 2 . 5 B 2 c ~  (mi 11 ion  standard 

cubic feet) ,  contain ing 53 cur ies  o f  85~r  and ap xlmately 54 cur ies 

3 
b l .0 

o f  H. Gas f low-rates s ta r ted  a t  approximately 20 D, were adjusted 

t o  about 17 $CFD and then al lowed t o  gradual ly  

12 ~ C F D  a t  the end. o f  f l a r i n g .  



F i g u r e  I. ROAD MAP 'OF NORTHWEST COLORADO 
. a 0 10 15 



The f l a r i n g  (burning) commenced a t  2:30 p.m. (MST), October 26, and 

ende.qat 2:17 p.m. (MST),.November 3, 1970. The t o t a l  gas flowed 
; !  

4is,:1,09 .I m i l l  ion cubic feet ( M ~ c F ) ,  referenced t o  sea l e v e l  (14.65 ps i )  
Z.-.'i 

1-1 
~ a d i o a 3 i v r  ty &eased to  the environment included 41 8 cur ies o f  85~r, 

{a 
619 curies o&;about 0.9 cur ies o f  14c and, approximately 0.00004 

cur ies o f  '03Hg ( s q  Figure 2). Radioact iv i ty  concentrations i n  the 
i r 

natura l  gas ( a f t e r  jdhe separator) ranged from about 145 pCi/cc o f  
1 2  

85~r,  185 p~ i / c ;  o f  3~ a n a . 3 5  pCi lcc o f  a t  the s t a r t  o f  f l a r i n g  

t o  about 125 pCi/cc o f  8 h 5 0  pCi/cc o f  3~ and 0.30 pCi/cc o f  14c 

a t  the end o f  f l a r i n g  (see F ig  

An extensive on-si t e  and o f f - s i  t e  r a p J o n  surve i l1  ance e f f o r t  f a i l e d  

t o  detect any rdd ioac t i v i t y  o ther  t & ~  and 8 5 ~ r  i n  the environment. LY 
Typica l ly ,  the concentrations o f  these i s q ~ p e s  i n  a i r  ranged from 

about one-mil 1 i o n t h  to  one-100-mil 1 i o n t h  4 the1 r concentrations i n  the 

gas. Ici 
U 

I I I. Second Production Test I ' Interwdiate-Rate F l a r i n q  

The i n t e m d i a t e - r a t e  f l a r i n g  program was intende t o  p rov i  de informa- 41 
t i o n  oh the  gas f low c h i r a c t s r i s t i c s  o f  the Mesaver r f ' S 5 d s  stimulated 

by the explosion. The cumulative f l ow  p r i o r  to  the b@d Production 

,: < . , 
: . . 

Test was approximately 122 R ~ C F ,  containing 470 cur ies of 
. , 



Figure I I. Total , 3 ~  and 8 5 ~ r  Released t o  the. Environment. 
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Figure 111. 3~ and 8 5 ~ r  Concentrations in Dry Rulison Gas vs. Volume 
of Gas Produced 



. 680 curies of 3 ~ .  The gas f low ra te  was maintained at-approximately 

5 ,M'CF-Q u n t i l  the well was shut in .  
1 I a i l  

1 ;  
~ti'e:f-i,aring (burning) commenced a t  12:40 p.m. (MST), December 1, and 

ended afikd p.m. (MSI), December 20, 1911 . The t o t a l  gas f lowed 
'\'i \ 

was 100 ' d i l ~ o n  b i c  fee t  (+CF), referenced t o  sea leve l  (14.65 ps i )  
, /"\ .--.. ,'; - 

and 60°F. ! 
L . 3  

r. 
~ a d i o a c t i  v i  ty released to  the envi mnment , included 321 cur ies o f  85~r,  

I :  

3 
i 

385 curies o f  H, abblZO.68 curies o f  14c and, approximately 0.00003 
r. 
i ,  \ 

curies o f  ' 03~9  (see F i  gur#:2,. ; A-r dadioact i  v i  t y  concentrations i n  the 
. - 

natural gas (a f te r  these&dratdr)-qnged from about 125 p ~ i / c c  o f  

85~r, 150' pCi/cc o f  3~ and 0.28 . G~c'o~ - , 1 4 ~  a t  the s t a r t  o f  f l a r i n g  
*.. \-/' 1 

t o  about 90 pCi/cc o f  ,85~r, 100 ~ ~ c c - - ~ % , ~ H  and 0.23 p i / c c  o f  1 4 i  
[ kc'- 
< ---. 

a t  the end o f  the Second Production Te>t--[see ,. Figure 3). 
\Z/ 

i-1 
An intensive on-site and o f f - s i t e  rad ia t i on  i surveil lance e f f o r t  

i i 
f a i l e d  t o  detect any project-related 'radioaktiyi_t%other than 3~ and 

l r- 
8 5 ~ r  i n  the envir6nment.  p pic all^, t h e  c o n c ~ ~ a t i o n s  o f  these 

i ! 
i J 

isotopes i n  a i r  ranged from about one-mil l  i o n t h  to  e-100-mil l i o n t h  R 
o f  t h e i r  concentrations i n  the gas. I i 

I V .  Third Production Test (Lonq-Term F lar ing)  

The long-term f l a r i n g '  program was intended t o  provide 

the recovery of natural gas from outs ide the  chinney 
u 

region surrounding t h e  detonation p o i n t  . 



The -cumulative flow' p r i o r  t o  the Th i rd  Production Test was approxi- 

,pptely 222 M ~ C F ,  contain ing 791 c u r i e s  o f  8 5 ~ r  and approximately 
8 : :  
i l  1 1  

! 33 cur ies o f  3 ~ .  !? t 9  
LA' 

!-'. . i-i 

The flbLj,nb (burning) cbmne'nced a t  8:40 a.m. (MST), February 2, and 
; ; x:.y I 

ended kk '3i00pcm. (MDT) , Apri 1 23, 1971 . The gas flowed was 228 
j r-, 

%.. 

m i l  1 i on  cubit(feii-i ( IC~CF)  , referenced t o  sea l e v e l  (1 4.65 ps i  ) and 
{ (.--7 

60°F. The tot ib l ' f low f o r  the p ro j ec t  reached 455 #CF. ' 

1 I 
~ a d i o a c t i v i  ty releJ.&&to the envi ronment l n c l  uded 2 7 3  cur ies  o f  

85Kr, 1,491 curies o f  3" h u t  0.84 cur ies  o f  and approximately 7u\ 
7 \. 0.000028 cur ies  o f  203~b Radioactivi  -? t y  concentrations i n  -natural  

{C-Q 
gas ( a f t e r  the separator) r a n g e e m  about 80 pCi/cc o f  85Kr, 

90 pCi/cc o f  3H and 0.19 the s t p r t  o f  f l a r i n g  to 

about 2.8 p i c  o f  85K,, and 0.07 pCi/cc o f  14c 

a t  the end o f  f l a i i n g  (see Figure 2).  n 
lel The t o t a l  r a d i o ~ c t i v i  ty estimated t o  have een released t o  the 
F 

environment dur ing the production tes ts  i n c l l *  1,064 cur ies  of 

14 bC, 85~r, 2,824 cur ies o f  3H, 2.4 cur ies  o f  C d O+?OO11 cur ios  o f  

2 0 3 ~ g  (see Figure 3). A few cur ies  o f  3 7 9 3 9 ~ r  and na tu ra l l y  ' 1 
occurr ing 2 2 2 ~ n  wer'e a1 so released w i t h  the gas. $ 7 r .  9 14c, 

i L~ 

3~ a i d  *03Hg were act1 vat ion products o f  natura l  l y  qccurr ing s tab le  
m 

elements present a t  the detonation po in t .  



An extensive on-si t e  and off-si t e  rad iat ion surveil lance e f f o r t  

fa i led  t o  detect any rad ioac t iv i t y  other than 3~ and 8 S ~ r  i n  the 
:- : 

e ~ v ~ i m n m n t .  , .  Typi cal l y .  the concentrations o f  these isotopes i n 
(.\-> j 

, a i  r rahged  fppm about a 10-mil 1 ionth t o  100-mi 11 ionth o f  the i  r 
i \ I ]  
! +,.'+. i 

concen t r a  ti.o,nt i n  the gas. 
, ;  -.. 
:A .\-.! 

,,cc- - .. 

A prel iminary i"b1jt;is i , o f  exposure' o f  members o f  the publ ic as a 
I : 

I I - '  

r e s u l t  o f  the 2n"t'i.k series o f  production t e s t s  indicated tha t  the 

'maximum dose received !was much less than 0.04 mrem.' Work recent ly 
! ! 

reported by LLL ~ i o  ~ e ! ~ a l  ,D~v is ion  indicates the actual population 
/A\  

dose was about one order ofmagnitude lower (about 0.003 mrem), 
kQ 

whi 1 e the Envi mnmental Prot~ct ior$)~ency 's  Laboratory i n  Las Vegas 

estimates an even lower dose ( a h $ 3 0 0 1  mrem). 
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14 
( C data based on LRL data - a l l  o ther  data from EIC)f..---'.-'--"i 

TABLE 11. Rulison Radioactivity Release E s  timates (38 i n  gas based on assumed 3 ~ ;  8 5 ~ r  r a t i o  of 1.0; 203/l(6gs<d'on assumed 
70) .-- I \ 

RADIOACTIVITY. IN DRY GAS ' 6 HY-S .. . 2 
I 

-.--- ~ T o t a l  Total Cam Flow 
TItU? 8 5 ~ r  3~ [14C] I" [203~1] 2 0 3 ~ g  [%$ [ 3 ~ ] y  [%lSw 1% lst-:~>, ' 3 ~  Out (600F) 
INTERVAL ( p ~ i l c c )  (CI) ( p ~ i f c c )  (c!) (pci lcc)  ( ~ i )  ( p c i h  (pc i  d) (pci .I) (pc11ml) (~C~IV-)>,ACQ (EL)  ( c i )  OMCF) 

-1 -- 
1430. 10126 to 
jBW, IOI27/70 154. ' 45.3 . 154 45.3 0.31 0.085 12.7 3.52 =4.1(5) 5.38 (5) 11.2 - 56.5 101.8 10.39 

0800. 10127 t o  
O a O ,  10128170 156 65.1 156 5 . 1  0.30 0.125 12.7 .5.29 4.07(5) 0.9 3.68(5) 25.1 90.2 155.3 15.61 

3800, 10128 to 
0300, 10129170 130 53.3 . 130 . 5 3 3  0.29 0.119 12.7 5.18 19.0 72.3 125.6 15.34 . 

0800, 10129 t o  
0600, 10/30170 149 . 55.8 149 55.8 0.28 . 0.105 12.7 4.74 2 2 . 2  78.0 133.8 14.01 I 

I 

o t a l s  f o r  
High Rate: 4 i 8  418 ~ 0 . 8 1  4 0  201 619 1,040 109 
' .- 

Grand Totals: 470 ' 478 ~ 0 . 9 0  149 205 683 1.150 122 
Subscript '  Key: 
g - gas, w- vo te r  
,J I vapor, sv I separated water, sh  separated. llydrotarbon~ Note: Numerical values e n v s e d  i n  parcntllescs a r e  Powers of  ten. 

Eg: 4.1(5) .- 4 .1~10  



. . TABLE 111. ON-S ITE RADIATION SURVE I U C E  
ATMOSPHERIC SAMPLES ABOVE BAmGROUND (EICL 

*Net T r i t i u m  Concen t ra t ions  Atmospheric 
(pCi/ml) ( p ~ i / m 3 )  D i l u t i o n  
(moisture)  Sample Col lec t ion  Period (air) . pac to r  . 

, .  . ,  

1200 - 2017, 11/3/70 39 20 =8x106 

2020, 1113 t o  
0404, 111 41 70 11 8.2 9 

i '1 
(1200, 10126 - 0404 11/4/70) T o t a l  Samples Col lec ted:  26 (8 were backgro 
*Corrected f o r 1  p C i / d  3~ Background a t  Access Con t ro l  Vau 

- 
Note: The v a l i d i t y  of t h e  p ~ i / m 3  and d i l u t i o n  f a c t o r  v a l u e s  has  been ques - r 
t o  t h e  sampling technique. While it is probable  t h a t  t h e  a c t u a l  c o n c e n t r a t i o n s  were 
somewhat higher,  they should  n o t  exceed t h e s e  v a l u e s  by mre than an order-of-magnitude. 
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TABLE IV. ON-SITE RADIATION SURVEILLANCE - ATM)SPHERIC SAMPLES ABOVE BACKGROUND 
(LRL BIC-MED) 
(Page 1 o f  3) 

0842 - 1145 

11 11 

0848 - 1150 

0855 - 1200 

0905 - 1155 

1145.- 1503 

1200 - 1503 
1210 - 1503 

11 I 1  

11 11 

11 11 

11 11 

11 11 

11 I 1  

1145 - 1510 

II 11 

10/28/70 
0719 - 1019 

0720 - 1021 
0721 - 1030 
0722 - 1033 
0723 - 1033 
0724 - 1035 
0725 - 1036 
1019 - 1310 
1022 - 1310 
1030 - 1310 
1031 - 1310 
1033 - 1310 
1035 - 1310 
1037 - 1320 
0730 - 1053 

Locat io0 N e t  T r i t i u m  Concentrations Atmospheric 
(pCi/ml) i (pCi/m3) D i l u t i o n  
(mis t u r e )  ( a i r )  Factor  

. b&ySurro-ding ', 

!Rul$ on f l a r e  s t a c k ,  P1 
**  , P2 

34 
35 

4 /a , P3 19 
l1 , P4 8.5 11 i 1 11 

, P5 20 
, P6 6.6 

I t  11 (* 
7. 

AEC T r a i l e r ,  1 tower 
Pad t i  1 3  

Rulison f l a r e m l c ,  P2 89 
14 
10 
18 

Area Surroundhg7 , P1 33 

11 11 

11 

11 

11 

11 

11 11 11 L, 
I1 , P7 11 

AEC T r a i l e r ,  Lower 
Pad 

11 11 

rn 
I \  a Area Surrounding 

Rulison flare s t a c k ,  P1 86 
, P2 * 83 

97 
, P3 
, P4 

, P6 88 
I' , P7 64 

, P1 36 

I1 11 

11 

II 

11 

11 

11 

11 

11 11 

11 I t  

11 11 

I1 

11 

11 11 

11 11 

I1 11 

, P5 110 79 . 0 
11 )' , P2 22 
I 1  * P3 18 

'* , P6 22 
Near f l a r e  s tack,  P7 10 

*' , P4 32 
, P5 24 

AEC Trai le r ,  Lover 
Pad 2 60 

*(Corrected for  1 pCi/&% Background) 

= 2 1  
=22 
=12 
=5.4 
= 13 
=4.2 

=8.2 
=21 
=56 
=8.8 
=6.3 
=11 
=3.5 
=2.2 

6 = 7x10 
=7x106 

=3x10 

=4x10 

7 =2x10 
=7x106 
~ 3 x 1 0 ~  . 

=1Xlo; 

=iX107 

=2x107 
= 2 x i ~ 7  
= iX107  
=4xl07 
=7x107 

7 =4.9 =3x10 
=4.8 = 3x10 

=16 =iX107 
=16 =1d07 
=21  =7x106 

=8x106 
7 

=18 
=15 -1x10 

=8x106 
=iX107 
=2x107 
=4x10 P s 4 . 2  

=4.6 
-4.2 

- Note: 
t h e  absolu te  humidity estimates were based on t h e  E I C  samples shown in Table 111. It 

The v a l i d i t y  of the pCi/m3 and d i l u t i o n  f a c t o r  values has been 

is probable t h a t  the actual  concent ra t ions  do not exceed t h e s e  values by more than an 
order-of -magnitude. 



TABLE I V .  ON-SITE RADIATION SURVEILLANCE - ATMDSPHERIC SAMPLES ABOVE BACKGROUND 
( ~ R L  BIO MED) 
, (Page 2 o f  3) 

. . 
Sampl$ . j .ocatioo N e t  T r i t ium Concentrations ' Atmospheric 
~ o l l e c t i o ~  ; j (pCi/ml) +t ( p ~ i / m 3 )  Di lut ion 
Period :. :. .; . . (-1s ture)  ( a i r )  Factor 
10129/70 '--4 

0735 - 1020  AT?^, $&rounding 
~ @ + l s o n /  f l a r e  s t a c k ,  P l  , 5 7  =52 , .  =3xlo6 . 

0735 - 1022 i 1 ,  " t p 2 .  . , 49 . .  . i45  =3x106 . . 
11 

0735 - 1024 -:*I '4 1 1 .  .. ;I . ,  p3 .,. - 6 5  : ' .  
I 1  

=59 = 3 x 1 0 ~  
. 0735 - 1025 7 " h ~ o  'I-\ " , P4 54 . =49:. 

I 1  
= 3x10~.  ,, 

0735 - 1027 " , P5 44 =40 
I I 

=4x106 : 

0735 - 1029 [,k'-fi " , P6 4 8 =44 
I t  1 '  11 

= 3x106 
0735 - 1031 s p7 42 338 = 4x106 
0730 - 1015 . AEC T r a i l e r ,  LO+ 

Pad ! ! 72 =66 =2xio6 
36 1315 - 10129 Near f l a r e  stac&-P4 -36 =4x106 

to.' 1100 - 10130 . -.--A 

P. ,! ,?,: 
101 301 70 

11 11 11 ?/e.'<., 1100 - 1358 , 30' =25 = 6xlo6 
1105 - 1350 I 1  11 11 , I 4  /-7-:.l 

I I 
15.8 

11. . 11 . 
= 3x10~. 

1052 . -  1340 . . .  . ~ 2 . 7  . . . . . = 6 f i 0 7  
i <$ . ' . . 

1052 - 1345 (1 11 11 : =2.9 . . .=5xlo7 . . 'L - .  
1340 - 1503 . Lower Pad. :--..-, z; 3 . ..;12.,7. . . : '=6;fi07 
1345 - 1508 . Near f l a r e  etack . . '--1~8 f1.5.  =1x108 

11 .---.. 1350 - 1515 I 1  " ;  P1 4.9 .',-A -4.0 
11 11 ' 

=4fi07 
1400 - 1528 l1 . P 4 42 !.-- =34 =4xlo6 

--.,', -. I i 
1. ----.) < 

. 10131/70 1 -+' 
' 11 11 1325 - '1945 11 P1 5.3 ~ 3 . 1  = 5x10 7 

11 I I 11 6 1310 - 1947 P4 30 =17 . - 9 ~ 1 0  
1311'- 1945 11 I I I 1  p5 1 5 .  / / = 8 . 7  =Zx1o7 . 
1326 - 1945 I 1  

l V .  . 11 P 8 5.2 . LA -3.0 
11 I I . I 1  

=5x.Io7. 
1330 - 2000 ' . P1 6.6 r=c, =4x107 
1337 - 2005 AEC T r a i l e r ,  Lower 

Pad 6 .0 ,  ' =4x10 
1945, 10131 'to 
0830, 1111~70 Near f l a r e  s tack,  P1 ' 5.7 = 3x10 
1945, 10131 t o  

11 11 6 0903, 11/1/70 " P4 80 -83 = i d 0  
1945, 10131 t o  tI ="I 

.0905, 11/1/70 I' 11 PS 1 6  
1945, 10131 t o  *I =I7 E:I; 
0850, 11/1/70 " 11 P8 5.0 -5.2 
2010, 10131 t o  
3333, 11/1/70 AEC T r a i l e r ,  Lower 

Pad 5 .O =5.2 = 3 * ~  

I 
1. 

Corrected f o r  1 p ~ i / m 1 3 ~  Background) 

3 Note: The v a l i d i t y  of t h e  pCi1m. and d i l u t i o n .  ;ac.tor v a l u e s  has  been questioned,  s i n c e  - 
t h e  absolute humidity es t imates  were based on t h e  EIC samples shown in Table 111. I t  
is probable t h a t  t h e  a c t u a l  concen t ra t ions  do not  exceed these  values by more than an 
order-of -magnitude. 

. . . - . . . - 



TABLE I V .  Obl-SITE RADIATION SURVEILLANCE - ATmSPHERIC SAMPLES ABOVE BACKGROUND 
.(LRL 010 ~ 4 .  

(page 3 oi 3). 

'-7 r? i r 
s a m p l e ! \  / i  ~ o c a t i o n  Net Tr i t ium Concentrat ions Atmospheric 
~ o l l e c i i ~ n ~  i ( p ~ i / d )  t (pci/rn3) D i l u t i o n  
Pe r iod  "---J. (moisture) - ( a i r )  F a c t o r  
11/1 /70  
0830 - 1630 s t a c k  ' P1 7.2 =2.7 = 6 d 0 7  
0903 - 1615 I r % 

11 

. .  , 
p4 34 =13 =lX107 

0905 - 1815 LI 'Cj " 11 P5 1 3  =4.8 =3x10 
0850 - 1630 11 P8 6.2 =2.3 = 7x10 
0833 - 1650 

4 .O 31.5 =1x10 8 

1706, 11'/1 
0940, 11/2 /70  Near f l a r e  s t a c k  P1 28 =13 = l r 1 0  7 

1706, 11/1 t o  . . 
, ! 

0933, 11 /2 /70  " 
11 ; I 1  P4 1 8  =8.5 =2x10 

7 

1706, 11/1 t o  i -- 
" .---. 

0930, 11/2 /70  " ' " 11 /ps.. 7.1 ~ 3 . 1  =sxlo7 
1700, 11/1 t o  t 1: :! 

0930, 11/2/  70 11 11 &h '>: 2 7 =13 =1x10 7 

1705, 11/1 t o  : .-. ',, , . . . -- \.. 1 
0930, 11/2/70 AEC T r a i l e r ,  Lower (/e 24 . . Pad -11 =1x107 

11/2/70 
;--2 I 
\-,.J 

(3940 - 1645 Near f l a r e  s t a c k  , P1 ~ 1 . 8  =gx1o7 
0930 - 1638 11 I 1  11 P 4 =20 =8r106 
0930 - 1637 I t  I 1  11 P5 =12 =1x10 7 

11 11 11 0930 - 1631 P 8 =1.1 =1x108, 
0930 - 1634 AEC T r a i l e r ,  Lower 

Pad -0.59 = 3 ~ 1 0  
8 

1645, 11/2  t o  
0905, 11/3/70 Near f l a r e  s t a c k  P1 2 3 =1x107 
164'0, 1112 t o  

11 11 09d5, 1 1 / 3  /70 " P4 29 = l ~ r l O  
7 

1640, 11/2  t o  
#I I* 1 3  9905, 11/3 /  70 " P5 ~ 2 x 1 0  

7 

I 1  11 I D  P1 9 7 ~ 3 x 1 0  
6 

0855 - 1405 
0905 - 1407 I* 11 11 P4 , . 9 1  
0005 - 1407 II 11 11 P5 7 3 

T o t a l  Samples Col lec ted:  80 - 
'(carrected f o r  1 pCi/ml 'li Background) 

Note: The v a l i d i t y  of t h e  p ~ i / 0 3  and d i l u t i o n  f a c t o r  va lues  has been U d o n e d ,  s i n c e  - 
t h e  a b s o l u t e  humidity estimates were based on the  EIC samples shown i n  Tab le  111. It 
i s  probable  t h a t  t h e - a c t u a l  concent ra t ions  do not  exceed these  va lues  by more than  an 
order -of  -magnitude. 



TABLE V. ON-SITE RADIATICN SURVEILLANCE - SNOW AND WATER SAMPLES ABOVE BACKGROUND 
(LRL B 10-MED) 

. . 

Sample ;I ~ j c a t l o n  Type of 1 :  , .  Net T r i t i u m  Concentra t ions  ' . 

C o l l e c t i o n  , I I i Sample . (pCi/ml) * 
Per iod i ',.. ,' i ( m i a  t u r e )  
10/27/70 -- 
09 15 Snow 7 3 
0921 11 11 143 
0923 " , P2 I I 89 
0926 " , P3 I1  

11 
2 3 

0927 II , -  .. 2 * p4 0.8 I1  

09 29 I I ' I1  1 . 3  T o t a l  Samples: 12 . 

09 49 11 11 89 (5 were background) 

10/28/70 il 
1121 Near . f l a r e  stack,! Pl  Snow (0-4" deep) 70' 
1120 ' ? 

I 1  " Pl " . . (0-1" deep) 2 1 .I --- 
1115 AEC T r a i l e r  ; ~ o w e ~ - - ~ a d  (0-1" deep) 2 7 T o t a l  S a m p l e ~ :  6 
1123 Near f l a r e  s t a c k  . (0-4" deep) 74 (2 were background) / A \  

; [J ', 
10/29/70 : -7 \ 
1100 , - Near f l a r e  s tack,  P1 i 'Snow(4-4"  deep) 44 T o t a l  Snow Samples: 4 
1105 I I I 1  II 81 T o t a l  Water Samples: 1 
1126 I I 11 

" , P5 23 (background) 
1330 11 

11 I 1  , ?7 30 . . 

10'/30/70 
1115 Near f l a r e  s t a c k  Snow (SO-4" ,dr~xA 23 T o t a l  Snow Samples: 3 
1135 . AEC T r a i l e r ,  Lower Pad I' i. (..--- 

I t  L,', 
10 (2 were background) 

135 4 Near f l a r e  s t a c k  r-'-~ .I 
17 

'--../ 
10/31/70 iq 
1346 Near f l a r e  s t a c k ,  P1 Snow 1 5.9' T o t a l  Samples : 1 

! I 
11/1/70 i LA I 
0830 Near f l a r e  s t a c k ,  P1 Snow (new snow) 

11 11 I 1  11 
T3?? 

09 05 " , PS I 1  

085 0 I I I 1  11 I 1  11 i ;&i 
" , P 8  

0835 I* 11 $1 I 1  11 I 1  G8.2 
0834 AEC T r a i l e r ,  Lower Pad " 

I 1  I 1  5 .O  
1725 Near f l a r e  s t a c k ,  P1 II II 11 T o t a l  Samples: 6 

11/2/70 
1100 Bat t lement  Creek 

(On-S i t e )  Water - i : T i  Samples: 1 
i 

J I [(Edckground) 

T o t a l  snow samples: 32 ( g were background) 
!--1 

T o t a l  water samples: 2 (background) 

3 *(Corrected f o r  1 pCi/ml H background) 



TABLE V I  . ON-S ITE RADIATION SURVE LLLANC E - SNOW SAMPLES ABOVE BACKGROUND (EIC ) 

Sample Heading and N e t  T r i t i u m  
C o l l e c t i o n  !.-; D i s t a n c e  From F l a r e  C o n c e n t r a t i o n s  

: I  < !  

i I : i (Degrees  and Y a r d s )  
* 

---- . . . . (PC i / m l  MI i s t u r e )  i ,  i !  
10/27/7,e/ ' , )  , =360°, 20 Yards  

I( .----.. 
?. - , *J~OO, " " 

l0./30/70 =36 go , i' j' I 3.1 
II  = g o o ,  " {'L 1..6 
18 =18o0, " k--J 3.9 
11 +70°, " el /7, 21 

1 \ :.. 
10/31 /70  t360°, " " L,k,\ 7 .O 

II  = 900 ,  " " 7 . 0  
I I =180° , " (S 1 . 6  

11 /1 /70  = 3 6 p ,  ' I 1  r a  5 25 .  8 0  
I I = g o o ,  1v I1 

I1 0 ,  8, I* c+; II 9 7 0 0 ,  11 " ;;-3 
11/2 /70  , ,600, 18 11 - -  1 

I1 = g o o ,  
II =180°, " " 

I1 , 7 P ,  5 .  7 q  

1 1 / 3 / 7 0  4 6 0 0 ,  " 
I I = go0, 11 II 

I I  480°,  " " 8.5 
11 2 7 0 0 ,  1 1  " . \  6yF' 1 0  , 

1 1 / 4 / 7 0  6 ,  I* 3.1 

* 
( C o r r e c t e d  for P r e - f  l a r i n g  Background) 

' 1 '  
E' 

- 



TABLE VII. OFP-SITE RADIATION SURVEILANCE - ATMSPIILRIC SKU'LES ACOVC BACKCR3UNC 

(Page 1 of 6) 
Radioactivity Concentra lone 

Sample Location, Heading, Orgmizat ion taking Net 31i Net "Kr +tmo_flp.h,eric Dovnvind Concentration 
Collection .ad D b t ~ c e  from sample 6 type of ( P C ~ W )  ( p ~ i ~ m 3 )  ( p ~ i ~ m 3 )  0 f i u j i Y j  by l i g h t  
Period f l a n  (dsnraea L milee) sample ' (molecure) (a i r )  ( a i r )  Factor - (DcLIR~) ( ~ ~ 1 1 . ~ )  10127160 1 

Station D-29, me, 
816 milu 
St i t ion  0-31,' -go0, 
*I 7 mil.. , 

s t a t ion  el!, -loo0 
316 milem 
p l u m  40' -1.0 mila 
(!lordo n s ~ I  
P 1 m  80° -7.5. Pile* 
(ll.obo ELI 
Grand Valley, - w ) o ~ ,  
*7..O dlu 
Cleo Ranch, =320°, 
-3.5 ailem 
Jackatt  Ranch, .90°, 
a 1 7  d l e r  
d l eo  &Me, =320°, 
-3.5 .dlem 
Cr i f f i t h  Uaach, - 1 7 0 ~ ~  
a l l  milea 

SUBHL, Portable WE- 4.6 12 4 Li6+-- 
prsseed a i r  sample 
SUWL, Portable 6.3 17 
mlyaisve oonplq . 
SURHL, Portabls 7.9 . 2 3 
mly r i rve  mlr~ple 
SURUL, N r c r a f t  cow I = lo6 
praasad a i r  sample 
SUWL, Aircraft cow 
presasd a i r  rampla = 5x10 6 

21 - 
SUBHL, Fixed colyaiavo* - .r 7xlo8 
aampla 
SUIWL. PirCd mlyeieva - =7r107 
aam~Le 

. S Y ~ L  (10127/70) TOTAL S M L E ~ H D :  20 (10 were background) 

r a q l a  
1653, 10/27 to 

' 0810, '10/28/lq---Sh+tion D-4, -3400 LRL Bio-bid, Preera-xit 23 a37 " - =4x106 

I - t & d t  ra i s tu re  for  malyai r  
* Cg oqv liom for molecular niave 



TABLE VII. 
(Pane 2 of  6) 

OFF-SITE RADIATION SURVEILLANCE - AWSPHERIC SAMPLES ABOVE BACKGROUND 

- " 

l@dioac t iv i ty  ncen t ra t ionr  9 tinximum Pred ic ted  Sample Locat ion,  Ileading, Organizat ion t a k i n g  Net H ~ e @ ~ r  Atmosp 
e r p  Downwind Concentrat ion . 

Col lec t ion  ~d ~ i s t m u  from sample L type  of (pci lml)  ( P ~ i ~ m 3 )  ( p ~ i ~ m 3 )  ~ i l  Day ~ i g h t  
Period f l a r e  (deareer  h milee)  sample ( m i s t u r e )  ( air  ) a i r  h c $ e i  (~cf / rn?  ( D C L I ~ ~ )  
1655, 10127 to 
0818, 10128170 s t a t i o n  D-5. = MOO LRL Bio-tkd; Freeze-out 

a1.5 dlu .ample 3.6 - 5.7 '200 1 
1710, 10127 to 
0825, 10128170 . S t a t i o n  W, a 340' LRL Bio-Hed. Freeze-out 3.9 6.2 

--. --. a300  < l  
~ 2 . 0  d l a s  e w p l a  

I)- 0725' - 1019, 10127 S t a t i o n  U S ,  a 340' - (,.-.-..-. 2 t LRL Bio-Hed. .Freeze-out a0 .6  .2x108 110 ' 3  
a 6  milem 

LRL (10127170) TOTAL 

10128170 
0615 - 0815 C. P. Pad, r33!1° SWRHL, Por tab le  molysieve = 5 x 1 0 ~  a280  < l  

12.5 mi les  sample 
0600 - 0800 Clam Ranch, SWRUL. Por tab le  ~ b l y s i  7.6 - = zXlo7 3f0° '200 <1 

a3.5 miles  sample 
1003 - 1042 P l u w .  13S0 S W L .  A i r c r a f t  7. - ' 72 - = 2 x 1 0 ~  - - 

-3.5 .ample - '. 

0645 - 07io C. P. pad. -3390 SWL. c o m p r ( 6 6 ~ F ,  I - 37 a 3 x 1 0 ~  =280 < I  
a2.5 mile8 sample \ 

SWRHL (10128170) 4 ~ ~ I P L E S  COLLECTED: & 

I)-0103 - 1035 S t a t i o n  Al l .  =280O , Freeze-out 
17.0 milea 

0652 - 1019 S t a t i o n  A13, ~ 3 0 0 ~  LRL Bio-Ned. Freeze-out 
-7.0 mi les  sample 

D-0647 - 1009 S t a t i o n  A14. - 3 2 0 ~  LRL Bio-thd. Freeze-out 
16.5 mi le r  sample 

0644 - 1002 

D-0710 - 1106 

0700 - 1040 

S t a t i o n  84 ,  1320° 
4 . 0  mile8 

0646 - S t a t i o n  B6, ' 3 3 ~ ~  
r3.5 miles  

L+- Bfo-Hed, ~ r e e z e - o u t  
eample 
L U  Bio-tkd. Freeze-out 
sample 
LRL Bfo-Hed, Freeze-out 
sample 
LRL Bio-Ned, F r e e z e 4 u t  
sample 
LRL Bio-kd ,  Freeze-out 
sample 



/. --.-- --.-. 
TABLE VII. OPP-SITE RADIATION SURVEILLANCE - ARlDSPHERIC SAWLES ABOVE BA(XCR0UHD 

--.--,1 

(Page ! of 6) . . 

Sample Loution, hading, Organization taking Coocentrrtton 
Collection and DLtano  from rample 6 type of (pCild) (pci/m3) (pci/m3) 

samvle (miatura) (air) (air) Period fJere (denner 6 milee) 
0642 - 1008 Stetion 88, *NO0 LBL Bio-tbd, Freeu-out 2.2 53.5 - . . '8- 0150 <I 

-4.5 dlu . . sample 
' 0635 - 0950 , S t r t ion 810,m10° LIU. Bio-Mod, Preere-out 6.2 10 .a180 (1 ' 

-4.0 d l e r  . ample 
0630 - 0943 ~ t r t i o n  811,' *me' LBL ~ i o - ~ e d ,  ~raexe-out 11 -17' a180 < 1 

= 4 . 0 l J l e r  . . rampla 
0625 - 0938 Station 612,m30° LBL Bio-Hed, Preeze-out 4.5 ! g7;2-- r.--.....-. -1 - 0 2 x l ~ 7  0200 < 1 

-4.5 d1.r . rampla . 
' 0621 - 0931 . ~ t r t i o n  013, m30° LBL 3io-Mod, Preeze-out 7.4 - =ado7 a120 12 

-5.5 milee rmple 
,0603 - 0912 s ta t ion 814, *MO . LRL Bio-Had, Raeze-out c.3: 6,.,,: 55.8 - =3r107 a120 =2 

a5.5 miles sample r-.., --I 

0611 - 0920 Station 815, 040' LRL Bio-Wad, Praere-out . ,,L!O.'".:.J a4.8 - 03x10~ =lo0 a4 . 
~ 6 . 5  milee rampla L-, -" 

W 6 2 4  - 0935 . Station C1. -30° 0.6 ~ 1 . 0  - .2xlo8 a100 = 5 
-7.0 miles 

D-630 - 0945  tati ion ~ 2 .  -oO . LRL Bio-Had, Prasza- - =1x1o8 a110 03 
4 . 8  miles 

~ 2 . 1  
7 

D-0635 - 0959 Station C3, -340~  1.3 - 7r10 a130 = 1 
~ 5 . 1  mile. 

0610 - 0909 Stat ion C17, 40' 1 -2.9 - -5x107 a 50 0 20 
. -13 milea runple 

D'0605 - 0900 Station C18, o40O ' . LBL Bio-tied, .One ,-out 1.3 a2.1 - =7x107 50 120 
a13 miles ' el 

0740 - 1130 Stetion D2, m%OO W-Ued, Preere-out 21 a34 - =4x106 - - .  
80.25 d1.r ?ample 

0755 - 1137 Stat Lon D3 , -340~  LBL Bio-Wd. Preere-out . 18 ' 029 - =5x10~ - - 
-0.50 ,&lor rampla 

0810 - 1143 . .  Str t ioo D4, -340' LBL Bio-Hed, Preare-out 8.4 a13 - = l d o 7  a150 < I  
rample 

0818 - 1150 i ' - LBL Bio-kd, Freew+ut 3.6 05.8 - a3x10 7 a200 < I  
rampla 

0825 - 1200 LRL Bio-Had. Preere-out : ' 3.1 -5.0 - =)x107 a300 <1 
rampli 



t ime VII. 
(Page 4 of  6) 

f -..-'"--'- I 

OFF-SITE RADIATION SURVEILLANCE - AT?DSPHERIC SANPI.ES ABOVE BACKGROUND 

---- 
Radioac t iv i ty  Cfacentrat ions L--., 7 Haximum 

Sample Location. Heading. Organ iza t ion  t a k i n g  Net H p t 8 5 ~ r  A t w f p h e r i c  Downvind 
C o l l e c t i o n  and Diatance from sample 6 type  o f  ( p ~ i / d )  ( p ~ i / m  ) (p~ i /m3)  ,0&ion Day 
Period f l e r e  (denreas h miles )  aample (moisture) ( a i r )  ( s i r )  [Eacsa (pci/m3) 
2043 , 10128 to S t a t i o n  Bl l ,  =MO LRL Bio-Hed, Freeza-out 7.0 -11 alx10 -180 
0635, 10/29/70 -4.0 mil.. a m p l e  
2045, 10128 t o  S t a t i o n  813, =MO LRL Bio-Had, Freeze-out 3.0 ~ 4 . 8  =3x10' a120 
0620, 10129170 -5.5 Jlu . a m p l e  

LIL 110-tE0 (10128/10) TOTAL SUPLES ODLLEClEP-x-<Q "ere background) 
f - 

Pred ic ted  
Concan t rati0.n 

N ' 3 '  
(pCi1m ) 

5 1 

S t a t i o n  A12, =290° LRL Bio-Had, Freeze-out 
-7.0 milea a m p l e  

~ 3 . 2  

S t a t i o n  81, -NO0 LRL Bio-Hed. Freeze-out ~ 2 . 9  
~ 5 . 0  mile. sompl. 
S t a t i o n  84. =320° LRL Bio-Hed. Freeze-out 4 1.2 21.9 
-4.0 miles  eampla 
S t a t i o n  B5, 9 3 4 0 ~  LRL Bio-Had. F r e e r  1.2 -1.9 
-4.1 m i l -  eampla 
S t a t i o n  B6, =33S0 1.2 a1.9 
-3.5 mile. 
S t a t i o n  B7. -340' 0.9 -1.4 
4 . 3  mi les  
S t a t i o n  B8, -340° 1.5 ~ 2 . 4  
34.5 milea sample 
S t a t i o n  B9, =0° r T E j - M e d .  Freese-out 1.0 ~ 1 . 6  
-3.4 mi les  

LRL Bio-Had, Freeze-out 1.5 -2.4 
-4.0 dlu aample 
S t a t i o n  811. -MO LBL Bio-Hed. Freeze-out 1.4 ~ 2 . 2  " aampl. - 

0627 - 0928 LRL Bio-Hed. Freeze-out 1.8 -2.9 
.5 r i l e *  aample 

0626 - 0926 t i o n  813, -30' LRL Bio-Xed, Freeze-out 3.4 -5.4. 
sample 

D-0615 - 0912 t i o n  B15, =Go0 LRL Bio-Med. Freeze-out 1.2 -1.9 
sample 

S t a t i o n  C14, =ZSO LRL Bio-Hed, Freeze-out 0.9 -1.4 
a m p l a  



TABLE VII. 
(Page 5 o f  6) 

OFF-SITE RADIATION SURVEILLANCE - ATHDSPHERIC SMIPLES ABOVE BAQ(CR0UND 

i ( , . 
- .,. . 

Radioac t iv i ty  Concentrations . . ?!axitrum Pred ic ted  
Sample Locat ion,  Heading, Organizat ion t ak ing  Net )H ~ ~ ~ ~ 5 ~ r  AtrmepJter$c Dovnvind Concent r a t i o n  
Col lec t ion  and Distance f r a  rample C type  o f  (pci lml)  ( p ~ i ~ m 3 )  (pci/m3) ~i$ut+' Day r i g h t  
P e r i o d  -- . - f l a r e  (denreas 6 miles)  sample ( m i s t u r e )  ( a i r )  ( a i r )  ~ a c t d t - -  , (pci/m3) ( ~ ~ t l r n ~ )  

D-610 - 0906 S t a t i o n  C17, -400 LRL Bio-Had, Freeze-out 1.1 a1.8 - 8 a50 20 

-13 mi les  sample 
0749 - 1150 S t a t i o n  D2. 93600 LRL Bio-Had, Freeze-out 

4 . 2 5  mile; a m p l e  
0152 - 1156 S t a t i o n  D3, t340° LRL Bio-Xad, Freeze-out 1 8  a29 - - 

*0.50 m i l e s  sample ,- .- - . .. -. . - . . -. 
0756 - 1201 S t a t i o n  D4. *340°. . LBL ~io-Hsd.  Frieze-out  11 . ,  , a 1 8  -...---..- i - =8x106 a150 < 1 

=1.'0 milea ramplo ' i 
0759 - 1208 s t a t i o n  DS, =3,4'0~ LBL Bio-Hsd. Freeze-out I . ~  b.o - = 5 d 0 7  3200 <l 

. . -1.5 mi les  e q l e  t.-...- 
- 8  -. . 

LRL 010-HEO. (10129170) TOTAL S ~ $ K S ? ~ L L E C T E D :  33 (14 were background) 
,. J - .... ,', 
! .  

D- i245, 10129 t o  . ,,+ . 
1210, 10/31/70 Grand \ 'alley. m300~ SWRHL, Pixad molysieve,/-i 0.6 0.8 - =2.xlo8 a100 =5 

' a1.0 +lo. sample 
1 1 , :  .I" 

SWRHL (10129 t o  10/jl/,10)..,~0TAL SAHPLES COLLECTED: 7 ( 6  were background) 
101 301 70 

D - 0 6 ~ 8  - 1029 s t a t i o n  as. -340' 1.2 -1.9 - =8x107 a180 <1 

~ 4 . 1  mi les  
D-0629 - 0339 S t a t i o n  09, =0° 1.2 -1.9 - =8r107 a220 <l 

~ 3 . 4  u i l e r  
0625 - 0936 ' s c a t i o n  810. =lo0 ' 2.4 -3.8 - = 4 d 0 7  a180 < 1 

24.0 o i l e r  .amplo 
0622 - 0929 1.6 ~ 2 . 6  - - 6 ~ 1 0 7  =180 <I 

24.0 c i l e r  
D- 0608 - 0857 S t a t i o n  814. 130' LRL 010-Had. Freere-out 0.7 -1.1 - =lx l0"  =120 a2 

a5.5 ere] .amplo 

L U  010-KED '(lOl30170) TOTAL SAWLES aDLLEmED: 15 (10 were background) 



OFF-SITE RADIATION SURVEILLANCE - ATEDSPHERIC SAKPLES ABOVE BACKGROUND 

E 
L---7 j 

. Radioac t iv i ty  oncen t ra t ions  ,, ,./ Maximum Pred ic ted  , 

Sample Locat ion,  Heading. Organizat ion t a k i n g  Net H ~ e t  8 5 ~ r  ,AJmspher ic  Downvind Concentrat ion 
Col lec t ion  and Distance from sample b type of  ( p ~ i l m l )  ( p ~ i / m ~ )  (pcilm3) 1 Day Night 
Period f l a r e  (denrees h milea)  aample (moisture)  ( a i r )  ( a i r )  Fac to r  (pci/m3) (pcllm3) 

/"/--..\ 
LRL BIO-NED (10/31- 11/1/70)  TOTAISAWLES COLLEfFD: 2 ( a l l  were background) , a i  

, 1  

swwr ( l0 /31  - l l /2170)  T o T a  SAKPLES coLLEcTED: W ( i i c w e r e  background) 

I---- 
LII. BIO-EED (1111170) TOTAL SUILES 09LrEGED? I4 ( a l l  were background) . . 
LRL 810-EED (1112170) TOTAL SAMPLES &ECTED: 14 ( a l l  were background) 

L)-'1120. 1112 t o  Clem Ranch. 420' SWRHL, Fixed molyaieve 1.6 - ~ 9 x 1 0 '  . 200 (1 
1215, 11/4/70 4 . 5  milea eampla 

SURHL (1112 - 11/4/70) OTA~+'SAHPLES Q)LLECTED: 7 (6  "ere background) 

LRL BIO-HE! (ll(@ SA-LES COLLEfXED: 1. ( a l l  ..re b.ackgmund) 

TOTAL ~TLES-'COLLECTED DURING HIGH-RATE: 

A. : 168 (111 were 6ackgnund)  . , 

1 

8. Sw€lUa 45 (29 were background) 

cEz3 . . 
re- I 

D- p r e f i x  i n d i c a t e s  doub- y above background; n e a r  upper range of background samples .  Included due t o  
u n c e r t a i n t y  as t o  p r a & c a ~ A p p e r  limit on 3~ background. 



TABLE V I I I .  OFF-SITE RADIATION SURVEILLANCE - ENVIRONMENTAL SAMPLES 

Sample . _.- Lo,cation, Heading, Organiza t ion  t ak ing  Net T r i t i u m  
~ d l l e c t i b n  i +d Dis tance  from sample and type  of Leve ls  
Period f ! f l a r e  (degrees 6 miles)  sample 

\ id ! 
10126 - 11/5 /  70\-6;?ar~urr_ounding SWRHL, . P r e c i p i t a t i o n  . Samples: 6 ( a l l  ,were background) 

RulYsbp i s i te  " Water Samples : 31 " I I ) I  p.;, \ i " *Urine Samples : I I  I) 20 " 1 ; 
4 ,  . . ; I  I' Deer Kidneys : I I I t  3 

- 1 1  

,,-*-.- . , " ' Beef Kidneys: 1 (background) 
,. ,--.. ' " Hog Kidneys: 1 I t  

I ( -. 
" Cow Blood: 1 I I 

! (,. *, ,: ;, " Sheep Blood : 1 a I 

\.:-. , . 
.7 

! " Milk Samples: 8 ( a l l  were background) 
1400, 11/4/70 = 3 3 0 q = 0 . 2 5 m i l e s f ~  I' Vege ta t ion  Sample: 1.9 pCi/ml .(l.O pCi/gm 

: 1 
: 1 wet) 

1430, 11/4/70 -?30°, ~ 0 . 5  miles  '.-.-zx I' 
I I I1 - 1.0 p C i / d  (0.47 p C i / p  

; . k, wet) 
1600, 11/5/70 ~130:  -0.25 miles  !! $, \ I, I I I t  1 . 5  pCi/ml (0 .60 pCi/gm 

\ wet) 
1535, 11/51 70 - 2  30: -0.5 miles  I-I:7ad I I  I I 0.6 pCi/ml (0.30 pCi/gm 

;.= . v e t ) ,  
TOTAL SWRHL VEGETATION '~&W+S: 14 (10 were background) :-,2 ; 

1400. 11/4/70 -330: -0.25 miles  " &&PS* 0.50 pCi/ml (0.15 pCi/@ 

I I  !p wet)  
1545, 11/4/70, =330q =0.25 miles  I* \\ 0.60 pCi/ml (0.18 pCi/gm 

A ; - , ~  ) wet) 

TOTAL SWRHL SOIL SAMPLES: 14  (12 we?> background) 

10/27 - 11/3/70 Area Surrounding LRL Bio-Med, Water amples 
Ruliaol: S i t e  

1l 
1 1 i 

TOTAL LRL BIO-IfED WATER SAMPLES: . 30 ( a l l  werej b z k g m u n d )  
LJ 

1410, 10/28/70 S t a t i o n  D7, =170° . LRL Bi6-Med. Snow ( t o p  
-0.25 milee 

I ' TOTAL LRL BIO-MED SNOW SAMPLES: 9 (8 were bekkground) 
17 
I' 

* 10126 - 11/5 /70  Area  roundin^ in^ Ruliaon - 5 1  'SWRHL TLD measurements ( t + G r e  background). . 

I-I - 
* A l l  u r i n e  samples were a t  o r  below p re - f l a r i ng  l e v e l s ,  bu t  some had elevatejd~; i \>evels  

be fo re  f l a r i n g  - i n v e s t i g a t i o n  showed they  w e n  due t o  tritium d i a l e d  w r i s t I  dmtd?~&s; 
I u 



0.  . Second Productinn Test 

TABLE I. Radioactivi  t y  and Chemical Composition 
-... .-, o f  Dr.y Rulison Gas 
: i  ! ;  
i j  t i  
i /.TABLE 11. Rul ison Radioact iv i ty  Release Estimates 
\. .. : 
'--....a' 

TABLE !-I1 I. On-Si t e  Radiation Survei l  1 ance - 
; :.).. 1 1 ., .. I , Atmospheric Samples Above Background 
: ; ,.,.'-I I 

Tab1 +IV. .. .- On-.Si t e  ~ a d i a t i o n  Survei 11 ance - Snow 
,,,'). -., L-! Sampl es Above Background 
! i 

TABLE v.!,.;. .,,'3 O f f - S i  t e  Radiation Survei l  1 ance - -., .I -. ,Atmospheric Samples Above Background 
i i 

TABLE V I .  i O f f - S i  t e  Radiation surve i l1  ance '- \-a ronrnenta'l Samples Above Background 
*- 

PAGE - 



7- r. - ~ ; , , , . I J , \ ~ . ~ ~ v I ~ ~  ,\qD C;I::?,::J. r:uCIPDs 1' ;s O Y  DRY RU1.131:4 t.\S 

O(L.YLCAL rnwosITLo:t (x) 

l2 cl 5 C, c,, c5% c6t16 C , I I ~  o W1 , N 2  , '02 13 

. ' 

/----""-. 

12.7 LL.4 2.23 0.'. -0.24- ND 39.4 f i : -57-=- - - '  - 
1 L--.-..... L. -- :"-. J 

-.----. 
.L --..--. I 

WIOACIIVITY (pc l l cc )  

asICr 3 3 1  )H 3tl 1 4 ~  31. 222pn 
( i n  Ily)(ln C l ) ( l n  C?)(ln C ~ ) ( r o t n l )  (total) 

130 : 156(2) 

116 1 3 . 9  113 8 . 3  1.1 1% ' 0.2. - 0 . 0 s  
150 . . 140 

, 133 
1 4 3 0 )  

1Y) 
'139(l) 

i r t ( 2 )  141(1) 

129 

r o c r l  
C u  

rLmed 
rxzcn 

,175 
175 

1a5 
125 
130 
130 

I s 
1s 
1s 

140 

Ore.. acrhod(s) 
of ana lys i s .  
source of  
sanp lo  

EIC, n ton-112  
KIC. 0 a l d l s e r  

LPL. Lab. 
SldlBL. Lab. 
KIC. Antoo-112 
EIC. oxldla.. 

KU. i n t o n - I l l  
KIC. 0aidU.r 
cm. at -or  . 

KIC. Anton-112 

. . 

140 
14 b 

145 
I45 

A 145 
,140 

UO 
150 

. 450  

160 
160 
,160 

I65 
a65 
165 

170 
110 

a10  . 

170 
I15 
17s 

L a o  
1 .0  

115 
am 
I 9 0  
1 9 0  
IU 

m 
195 

100 
200 

701 
2 6  

110 
110 

3atn 

1211. 

1212 

1213 

I214 
. '163(3) 

a 133(7) 115(7) 
. - 

128 .I .. 
115(17) 
1 3 0 ! 7  . 0.0% 0.003 38.7 0.26 0 . a 0  0.018 

128 
'153(4) 
132 (20) 122 (20) 

122 
168 ' . 

, LIP(;?) 

125 

127(5) 

124 

103 13.4 91.9 7.1 i.2 11 - 11.6 48.7 ' 2 . M  0.48 W . 2 3 -  ND 36.1 0.46 .D .D 

110 
t24  

lbO(2) 

c":-:-;-:;:- 
125 

, , 129(1) 

111-- L.--1 . 128(1). 

119 
141 

EIC. Qlldlrer  
C P ,  P I - P I  

E U ,  Aaton-112 
KIC. Oaldl.er 
COI, ar-lsr 
I m ~ p a .  Lab. 

EIC. ~ o t o n - 1 1 2  
KIC. Oa ld l se r  
cm. 01-101 

EU.  Anton-112 
EIC. Oaldlaer  
CLII. IPI-10I 

EIC. ~n ton-112  
BU. Oa ld l re r  
CLP. ar-mv 
EX.  Anton-112 
KIC. ox ld lae r  

IPL, lab.  

Sldlw. Lab. 
EIC. Anton-112 
LIC. OxLdiaar 

E U ,  Anton-Il l  
KU. Oxldlaer  

I C  ~ n t o n - 2  
KIC. Oaldlaar  

EIC. . 

1215 

. 

1216 

1217. 

1218 

1219 . 

12110 

12/11 

1 2 2  

12/13 
O:OI I~O. 'SO.O 1.93 0.13 0.43 o.io O . O I ~ O . Q U  Y.J 0.10. 0.13 0.01 

I .  
. 

. . 

. . 

. .. . . . - . . - 

110 11 1 ~ )  0 . w  1.x 
. 

' 1 1 8 0 )  

' 1330)  .. 

12/16 

12117 

I ,-. .'...-.---..A --.-.. - -  

LIC. Anton-112 
KE. OaLdlaar 

LIC. Anton-112 
KU. Oa ld l re r  

10; 
132(2) 

103 
- i 3 l ( n  



TABLE I .  RADIOACTIVITY JhD CH3ICAL C3HPOSITi;lY :i' llHY ~LII.ISOtI GAS 

I l e y -  
Key: n2 - hydrogen gaa .  Cl - methane, C 2  - e thane .  C3 - propane. C4 - butane.  C 5 - C g  - h i g h e y . h y d r o c ~ ~ i o n a ,  C6H6 - benren;. C 7 H g  - t o l u e n e .  CO - carbon monoxide. 

I J- 
C 0 2  - carbon d l o x i d c ,  N2 - n l t r o g e n  ga8. O2 - oxygen gas .  Ar - s t a b l e  a rgon .  ...-.I )*-,, 

(i@,) .--.. : 
Note: Valusa i n  ( ) r e p r e s e n t  t h e  numbrr of #amplea included i n  

A l l  r a d i o a c t i v i t y  c o r r e c t e d  t o  t ime o f  nampllng. A l l  EIC f l a r e  l i n e :  a l l  o r h e r a  tram :.ellhead unleaa other.1.e no ted .  

. . ND - m t  d e t e c t e d .  

L , I .  
r - i  



? W E  I:. Rulfoor. B,dfa=cc:viry Selaase Estinaccs 
Pane 1 of  3 

rIw 
L'l.€RVAL 

1240, 1211 to  
.QSOOm 12/2/70 

0800, 1212 to 
0800, 12/3/70 

0800. 1213 to 
om, 12/4/70 

0800. l z i a  to  
0000. 12/5/70 

0600, '1215 to 
0800, 12/6/70 

0800, 1216 to 
0800, 12/7/70 

om, 1217 to 
0800, 12/8/70 

0800, 1218 to 
O m , 1 2 / 9 / 7 0  

,0800, 1219 to 

130 . U . 3  156 

. . .' ' 

133 19.0 160 2 2 . V 0 . 2 7  0.039 l 2 . 7  1." 

im' 17.6 ~6 21.1 0.27 0.037 12.7 1.72 

. . 
129 17.5. 155 21.0 0.27' 0.036 12.7 1.72 

.. -- -. 
BWIOACTIVTTY. It! DXY C.;S - 

[ 8 5 ~ r ]  8 5 ~ r  c 3 ~ ]  H i l t l  
(PCIICC) (Ci) ( P ~ ~ 7 ~ ~ )  (c!) ( p ~ f l c c )  

.. . --- -1 J 

37.4 54.7 5.22 

35.1 5 2 . 4 .  5.24 

18.3 0.28 0 . 0 3 3 1 2 ; 7  1.49 Worn O.M6(5)Wone ' 0 0 1 3 1 8 . 4  

OWO, 12/10/70 124 20.8 0.26 ' 0.036 12.7 1.77 

oaoo; 12/10 to 
Om, 1211 17.3 149 20.'8 0.26 .0.036 ' 12.7 1.77 

. . 

. . . .. . . . 

3 7  4-40 , 

t?-1 
3 . y c s 1  

0.819(5) 2.09 Won. M Z ( 5 )  $:?) 
o.wrco ~y 3.r (5 . 12.60 

: i-.-""..- . 
I I s . l e ( s )  

0.961(5) u.23(5) 4.27(5) 0.908(5)23.50 

5.40(5) 4.23(5) 5.05(5) 16.58 
4.93(5). . 

I 

4.77(5) 4.17(5) 5.08(5) 0.562(5)14.30 
5.24(5) 

24.9 43.9 5-34 . 

33.7 11.3 1-09 

44.5 62.0 5.07 
. . 4 . a ( 5 )  

3.82(5) , 

128 ' 17.6 154 21.1 0.27 0.037 3.85(5) 4.27(5) ' 0.865(5)12.86 
,5.16(5) 

f. 

128 17.5 .. 154 21.0 0.27 2.83(5) 4.83(5)' 0.845(5) 11.59 
5.98(5) 0.936(5) 

. 

34.0 51.6 5 . U  

32.6 50.1 5.12 

29.7 46.5 5.17 

32.5 49.9 5.15 

122 16.8 166 20.2 m 6 - - 0 9 3 6  12.7 7 5  

125 ' 17.4 150 '57- 0.26 0 .  12.7 1.75 

I 
N 

Y' 

3.86(5) 3.34(5), 4.83(5) 9.53 
4.83(5) 

3.90(5) 3.30(5) 4*8?(5) 11.71 

4.68(5) 



-.-, .. ..A,; I i .  3u l isca  2~2iac;:ivity 7cisssa Esti-aras -- .--. i 
Page 2 of 3 (', r--.--.. J 

0 .,.--,'--.."T"" "... y,..., 
1 

. 1 ...- ..*-A A v -. .. 1;; DXY C:6 , % T .  .i ... Ix l.!!,TF:: ~':C?SC:.ti?::::~ . \ (.--" i- .. 
r8j., . 3 lkC [103 c>..- TO:BTYO.:~?. t t s  ~ o v  k:>~ hr] 2 [14C] H;! 203~s [%I, . k--jSi. [ i  Cu; (;so:) 

~LYTEWAL ipcilcc) (Cl) ( ? C ~ ~ S C )  (cP) (pCi/cc) (Ci) (pa.') (&i) l (p~iI=l) (pcilzl) ( ? C i / = l )  (pCi/;l)/Ci)'(Ci) (Ci) (?r:sn /' f--- 
L i 

, 0800, 12/11 to: m k, . . 

i OSOO, 12/12/70' 125 

I 
17.5 150 21.0 0.25 0.035 12.7 1.78 5.44(5) 4.08(5).5.07i5) i ;  13.4234.4 5i.9 5.25 

5.2" 0 . 
: 0800, 12/12 to. 
! 0800, 12/13/.70 121 17.0 145 20.4 0.25 0.035 12.7 15.02 35.4 52.4 5.27 i 
I 
I 0800, 12/13 to; 

16.8 143 20.2' 0.25 0.035 12.7 
,..cC 

! 0800, 12/14. to! 
! 0800, 12/15/70; 117 16.5 140 19.8 0.25 0.035 12.7 
! 

I 
0800, 12/19 to. 
0800, 12/20/70: 104 14.7 120 17.7 0.23 0.032 11.7 1.65 

i 
1 .  
I 



af 3 ..-.'-- -., .--.- 
I ~ ~ ~ ~ I O A C T I ~ I T V .  11; DBS GAS ~7[71q:-.q . . L .  ..i.. 7.. : J , I - ~ -  t r  n 5 !!Yll?CC:,RiVYiS 4ir- 

16 I T ; a  3 ;ai Ces Z o r  
TI= 3.. n, L CI ,I., 1 203Ksl j:~l,, [hi],, , [$:sh + - ;&P:) fiC [203. 

CiX2l 'L  . (Cr) (pCi/cc) icl) (pyaJj ( I )  ( C  ( c /  ( i l  . ( A -  ..-/) 1) c (ill ( m n  
-.':,/ : i 

I f .----, 1 
0800, 12/20 to 
1403. 12/20/70 

Totals: 
(1nt.-bee) 

;?-I ,/--;-,< 
Subscript Key: 8 - gas,  w - water in  gas a f ter  the separator, v - . .mte((y~)f pas aftcr bulk l iquid trap.. 

Grand Total 
To Date: 

ru - water removed by separator, sh - hydrocarbon c o n d c n ~ ~ o t e ~  &=mved by the separator 
. ,I ,#\ 

106 .3.7 125 4.4 0.23 0.008 11.0 0.39 

321 . , 385 1'0.68 - 32. 

tio'te: Nunr;cal values encloaed i n  Parentheses arc it+e,ra of 5 

. . .... . 
...) L"./J 

791 . .  86 3 -1 .6  -81 

L---.J 

. 4.21(5) 3.74(5) 

.... . ,,.... . . ,265 

7.59.12-0 15.7 1-34 

650 971 99.7 

1 ,  

(..I 

p*\, ,.. 470 
..., 

1.333 2,120 222 - 



TABLE 111. ON-SITE RADIATION SURVEILLANCE 
A R I O S P ~ I C  SAMPLES AEOVE BACKGROUND (EIC) 

4 

, .  W e t  T r i t i um Concentrat  one f Atmospher i c  
! i  ; '? (pCi/ml) ( ~ C i / m  ) D i l u t i o n  

~ a r n ~ l L , ' ~ & ~ e c t i o n  Period (moisture)  ( a i r )  Fac to r  
,--. ,-- 

U 
* 3 

Corrected f o r  1 pCi/ml H background a t  i c c e s e  Control  Van. 

Note: The v a l i d i t y  of the  pci/m3 and atmospheric  d i l u t i o n  Fac t0r .v  - 
ques t ioned  due t o  the  sampling technique.  While i t  is probable t h a  
concent ra t ions  were somewhat h ighe r ,  they should n o t  exceed t he se  11 

B::u::en y more 

than an order-of-magnitude. 



TABLE IV.  ON-S ITE RADIATION SURVEILLANCE 
SNOW SAMPLES ABOVE BHCKGROUND (EIC) 

.? ;-, 

t i i  Heading and Distance from W e t  Tri t ium Concentrations 
Sample. Col lec t iqn  . .  Pertod Flare  (Degrees & Yards) (pCi/ml moisture) 

>. +.-.- <' 

360°, 20 Yards 
9 , 

,1800, " 18 

270°, " 

L ' 

12/10/70 : 360°, " " 180 
L. .-Lg0O I1 I t  3 3 

180fi> . 64 
27$j f l \11  , .-I i " 2 1 
; ,-? 1 

3 & e  , L. .~I  
11 

-. 100 
9 00 , I I  j J .-4'- -12 66 

180°, ,ll.-.Ly,. 110 
270°, .__i ! 44 

r---~ 3600, 11 . " .,-A 2,000 
, 11 91  '*->- -... 

1, 7, -> ! 600 
130° , " ---I ' \....__.I- 210 

. 2700, 11 11 .Ti LOO 

i j  3600 ,. I1 I* j 440 . 

9 I* ij . . .  140 
180°, " 2 30 

' 270°, " " 3 1 

3600s 
I1 1 1 .  . 35 0 

900, . 1, I1 2 23 
1800, 18 !' 46 
27@, " I' 25 0 

I -  +, 
* Corrected f o r  background p r io r  to  high-rate  , f l a r i n g .  

. . 



- .  raRLS V. OFF-SITE p?\DI+.:'I()y SL!!;\l:i;l.;r>:Cz - ,\-!:ficnIrr.-:{:C ... d ...... s.\?!?:.!iS. ,\::OVC !:,\(SC!ll)'i'S:) 

;&J,ge 1 o f  3 ) * 
l a d i o a $ t i v i c y  Coacen t ra r  iocs . 

S xi> Le Loca t ion ,  Ke22ins. S e t  '!i Net i15~z ..,..rli htmosp';:cric 
Coliec: i o n  a ~ d  D i s t a n c e  frox ( p c l l n l )  ( p ~ i / n 3 )  (dff/c Dilut i0 ; r  

Type o f  sample P c r L ~ d  f l z r c  (dee rees  S miles) (moisture) ( a i r )  ( a i r )  Fzctor 
'r 1 

12/1/70 
1935 - 2605 S t a t i o n  D-11, =340° Por tab le  compressed 

14.3 mile3 a i r  sample 
** L.----l 

1)- 1200, 11/30 t o  Clem Ranch, "340' Fixed molysieve I -.... 
0 .6 /:--- -' ., .%- 1 - 2  t 1x10 8 

1205, 12/2/70 f3.5 mi les  sample l i l  \ i  

12/3/70 (11130 - 1212) T o t a l  Samples c o l l e c t e d :  7 ( 5  were background) 

D- 1955 - 2025 S t a t i o n  D-11, f340° 
4? 

Por tab le  ~ o m ~ r e s s , ~ ~ ~ ~ ; ~  
1.2 5.1 1 0  0 2x10 

7 
~ 4 . 3  mi les  a i r  sample 

(1212 - 1214) T o t a l  Sanples  Col lected:  10 t;irfi9 backgmund) 
1 
W 
c4> 

I 

# 

OSOG - 0900 

S t a t i o n  bll, "340' 
04.3 m i l e s  
C. P. Pad, =340° . 
f2 .5  ~ i l e s  I sample 

(1213 - 12/5) 'Cotal s Col lected:  5 ( 3  v e r e  background) 

12/6/70 lx.zz2 
.D- 0810 - 0947 t a t i o n  D-1, =300° 

3.5 miles  
D- 0800 - 0940 t a t i o n  D-3, =310° 

"3.5 miles  
S t a t i o n  D-5, '320' 
f3.5 mi les  

& 0824 - S t a t i o n  W7,  "330' 
06.7 mi les  

D- 0745 - 0945 S t a t  ion  D-11, ~340 '  
34.3 mi les  ' 

Por tab le  molysieve 
sample 
Por tab le  molysieve 
sample 
Por tab le  wolysiave 
sample 
Por table-  molysieve 
sample 
Por tab le  molysieve 
sample 



.TAGLZ V *  - O"-sITE PdI)IATI.CS SL'Bl1I::!.ASCE - rl7:.DSPI!!.R:C Si??I?:.ES A33VE !Ir\CSC;!(02SD 

.;?rze 2 of  3) * 
. . andioa t1vi:y Concen:ra:ions . 

Sxple .Loca,:ion, R e a G i n ~ ,  Kct 3 i! - Net S 5 ~ r  A r r ~ s ? l r c r i c  
C o l i e c t i o n  b i s t a n c c  f roz  ( p ~ i l m l )  ( p ~ i l t d )  (pcilm3) D i l u t i o n  
P c r i ~ C  f l e r c  ( d c ~ r c e a  L miles)  Type of Sample (rraistura) ( a i r )  ( a i r )  

-. . .. -. - Factor 
12/6/ 70 /',,-.- ---- 1 

D- 0905 - 1005 Wallace Cr. School, =260° Por table  molysieve ( ( 
m T . 8  ml les  

.--___. 
sample 0.8 2 :4 %-- -.--.-- = 5 d 0 7  -I 

0735 - '0935 C. P. Pad, =3400 , Portable  w l y s i e v e  
~ 2 . 5  miles s ample 17  abx l0  

6 
. , 

1130, 12/4 t o  'uem ~ a n c h ,  =340° Fixed molysieve 
1000, 12/6/70 13.5 miles  sample = 2 d 0 7  

. . 

D-1235, 12/4 t o  Duplice Ranch, =320° Pixed molysieve 
,1035, 12/6/70 4 . 0  d l e a  sample 3.1 =4x107 

I ' . . 

D- 0851 -, 0916 S t a t i o n  D-1, =300° Por table  
~ 3 . 5  miles  a i r  sample 1.2 4.8 17 ~ 2 x 1 0  . 7 

0852 Honument Gulch, =270° A i r c r a f t  Grab I 
7 14 miles  sample 2.5 9.3 9 a 1x10 P 

W 

0940 Battlement Mesa, =40° 
=4 miles ' 10 1 8  2 1  1 6 x 1 0 ~  

(12/4 - 1216) - T o t a l  

12/7/70 
0720 - 0920 C. P. Pad, =340° 

02.5 miles  b-.-*--J . sample 7.1 7.8 ( r 2 x l ~ 7  
0706 - 0906 Portable  w l y s i e v e  

sample 1.8 -3.2' = 4 d O  
7 

0755 - 0955 Portable  molysieve 
= z ~ ~ o ~  sample . .  1.5 2.9 

D- 1350 - '1520 Portable  w l y e i e v e  '. I 

1535 - 1600 DT] =15 dles . sample 0.9 1.8 =8xlo7 
3 mi. South d i f l e  Airpor t  Por table  compressed 
~70". 013 mllee a i r  sample 1.5 6.6 2.0. = ~ ~ 1 0  

M r c r a f  t cryogenic 
=SO0, 3 miles  a i r  sample . . , 21 . 20 ~ 7 x 1 0  6 .  

(12/5 - 1217) - T o t a l  Samples Collected: 11 (5  were batliground) 



'1AJJ.E V *  - OFF-SITE !L\!lZ.\YiOX SUr'VP:i.AYCZ - XTMbS!'!i!'RIC- ri:?.I.C:.!.:S ,\:!O1,'K !$r\CSC!IO!JSI) 

* 
Concentrar f o ~ l s  

Net 8 5 ~ r  A t r ~ s g l r c r i c  
--.J ..-. 

Co1iec:ion i z ~ d  Dis tance fro- (pCi ln l )  ( p ~ i / m 3 )  J . D i l u t i o n  
PcrFoC f l a r e  ( d c ~ r c e s  b 17lles) - .Type of sample ! ~ ~ i s t u r e )  (zir) ( n f r )  Fnc :or 

3.4 7.1 
:'. 

1020, 1216 t o  Clem Ranch, "340' Fixed molysieve sample \. --.. . .- r f 2x10' 
1025, 12/8/70 ~ 3 . 5  miles  ,_ -.,-.-_-- - . J  I- -...-- .. . . 

,,f ,,. /' 
12/8/70 R i f l e  Ai rpor t ,  =50° Por tab le  compressed ; 

1008 - 1035 =15 miles  a i r  sample 1.9 4 i 9  a 3x10' 
0 . . 

0923 B a t t l e m e n t  Mesa, =40 ' A i r c r a f t  Crab 
=2 miles . sample 

6*9 ((--i)li 42 
= 4 x 1 0 ~  

0957 R i f l e ,  =40°, a13 mi les  A i r c r a f t  Crab 
sample ...-........--Led. <2 , = O  

(1216 - -1218) T o t a l  Samples co l l ec ted : '  8 (4 were backgro 

(1219 - 12/11) Tote1 Samples Col lected:  9 ( a l l  
12/12/70 

D- =1000, 12/10 t o  Clem Ranch, =340° Fixed molysieve 
1010, 12/12/70 ~ 3 . 5  miles sample 2.4 = bXlo7 w I 

C1 

0625 - 0825 C. P. Pad, =340° 
I 

ve 
~ 2 . 5  miles 4.0 6.2 * 2 d 0 7  ' 

D- 0610 - 0810 S t a t i o n  D-11, =340° 
= 4.3 miles 0.6 1.1 = lw108 

' (12h0-  12/12) To ta l  Samqles-hlfected:  7 (4 were background) 
12/14/70 

1015, 12/12 t o  Clem Ranch, Fixed molysievt? 
1035, 12/14/70 ~ 3 . 5  miles  sample 10  19  ' * 8x10 

6 

1105, 12/12 t o  D u m c h ,  =320° Fixed molysieve 
1000, 12/14/70 .O miles sample 1.6 3.0 a 4 ~ 1 0 '  

(12112 - 12/14) Samples Col lected:  5 (3 were background) 

Clem Ra~ck, -340' F i red  molysieve 
sample Q. 6 1.2 ' 1x108 

(12114 - 12/20) T o t a l  Samples Col lected:  15  (14 were background) . 
Grand T o t a l  Samples Col lected:  93 (60 were background) * Corrected f o r  1 pCi/ml 3~ and 10 pCi/cc " ~ r  background. ** Holysievc is a co l loqu ia l i sm f o r  molecular s i e v e .  

D- p r e f i x  i n d i c a t e s  d o u b t f u l  i f  r e a l l y  above background; n e a r  upper  range of background samples.  Inc luded  due 3 t o  u n c e r t a i n t i e s  as t o  p r a c t i c a l  upper l i m i t  o n .  11 background. 



I / 

Sample r i  Net T r i t i u m  
C o l l e c t i o n  . i ;Headiing 6 Distance from ~ o n c e n  t r a t i o n s  
I 'criod ,. f-yare {d(?r.rees & nilc-5) Sample Type (pCi/m.l Hoisturn) 

(1219 - 12/11) r-Tot:a Fixed S t a t i o n  P r e c i p i t a t i o n  Samples Col lected:  17 
. ; {(kllj . were background) ; %.%..j ; 
1 ;  

=340~;r0.1 mile 
=340°, =O,,k;_mile 
=340°, 'd.25 hdle 
=3400. =O.P mile 
'3 400. = lL.0-udIe 
-3400, =o. r-iiiile;.-. 
=340°, ~ 0 . 2 5  m i l e i  
=340°, =0.1 d l &  i 
=340°, '0.25 mi1'e:ei 
'340'. S0.5 mile:--. 

Snow 
II 

I 1  

II 

I 1  

' II 

II 

11 

. II 

Sample 
II 

I* 

11 

II 

11 

I t  

II 

I t  

II 

/ 

(12/10 - 12/20/70) - Tota l  Sn i"4.~amples Col lected:  32 (22 were background) PE ; 
(1211  - 12/20/70') - T o t a l  %terter., - S,oaples C o l l e c t e d :  39 ( a l l  w e r e  background) 

(End of F la r ing)  T o t a l  Milk S Col lected:  9 (a11 were background) 
(End o f  Flar ing)  To ta l  V e g e t a s d a a p l e m  Col lected:  9 (all were background) 
(End o f  Flar ing)  Tocal Urine S ha Col lected:  21  ( a l l  were background) 
(End of F la r ing)  T o t a l  Blood -&l) Samples Col lected:  2 (a11 were back- 

ground) /-\ 
' !.-- '--,.A 

1422, 12/20/70 '340'. '0.5 mile  S o i l  Sample L- -- 2 - 2  (0.63 pCi/grn) 
V - 3  .. ,' '1 wet weight -..- 

(End of F la r ing)  T o t a l  S o i l  1 2  (11 were background) 

(1211 - 12/20/70) - T o t a l  TLD'S Col lected:  112 ( a l l  were background) 
n 

I i- 
Note : LS p a r t i c u l a t e  ?nd 18 charcoal  c a r t r i d g e s  u s r e j  ?ifiSd l o r  a i r  sampling 

a t  the  Clem Ranch (Morrisania Mcsa) during t h e l f l a r i n g .  A l l  were 
background. n . . 
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TABLE I .  RADIOACTIVITY AND CHYIIICU. mWOSITLON OF URY RUI.ISON CAS 

(tag. 1 of  6) 
iI,.s:Of.CTIVITY ( p ~ l / c c ) *  

1971 
112 IIC. m U U t  
Lo IIC. Anton-111 
213 IIC. 0xldL.r 

Dace 

113 LPL. Lab. 
to  IWtOp... U b .  
114 8 m m .  Lab. 

tmm. Lab.. 
I l a r a  L l n  

IIC. aTAuIA1 
IP. Anton-112 
#BE, aldL. .r  

214 IIC. W I  
t o  IIC. Anton-112 
215 IIC, m l d l u r  

215 IP, 8 I U U A 1  ' 
t o .  I&. A.to.-111- 
216 IP. 0aldL.r 

216 IE. 8 I l L U I I  
t o  IIC. ~n-8-111 
217 IIC, m l d l u r  

211 IIC. SIlLLUT 
t o  IIC, Anton-111 
218 IIC. a t d t a . r  

218 IE. STUUAI  
t o  IPC; Ammo-112 
219 IIC. QI1dLa.r 

119 IIC. 8 T U t  
t o  IP, Anton-111 
2/10 IIC. Onld l ra r  

Org., ruchod(s) 
of  m a l y s i ~ .  
sourco of  3H 3~ ' 3~ 3~  311 ' 1 4 ~  3 7 . 1 9 ~ ~  2 2 2 ~ ~  
senp lo  

To ta l  
Car 

Hz  CI C2 C3 C4 C5% C6H6 Cj lg  U) q); Nl  O2 Ar Plowed 
(i,?~;; 

.... 
(in Hl)( in Cl ) ( ln  C7)(in C ~ ) ( t o t a l )  ( toca l l  

-.--......- 
2/10 LPL. Lab. 5 3  8 2  I 3.8 0.55 65 6 J 7 . 0 ,  65.8 3.1 0.79 -0.4 d I D  71.S 0.4 . 
t o  IIC. 8 I U U A I  61  
2/11 IU, Anton-112 61 

IP, mldl..r 

2/11 IIC. 8 l l L U I I  62 
t o  IIC. Anton-112 59 

Li 2/11 IIC. m!diur  65 

? / I 1  IIC. S I u u A t  
t o  IIC. Anton-Ill [i"la 
1/13 IIC. Oald1;er 66 

2/13 IE, 8 51 
54 

63  . 

2/14 IE, +v// 55 
t o  ru. r n t o a - r u /  r i  
1/15 IIC. D i d i u r  

2/16 SIC, STUUUT 51 , 
t o  SIC, ~ n t o n - 1 1 1  ba 
2/17 IIC. 0aldla.r 



I areww COHWSITIOY ( I )  

r IDrg. .  method(8) I Total I 
o f  analysla.  "-.- --*-. 

8 k r 3 H  3u 38 3s 38 
, Coe 

sour- of c1 C, c4 c,% c6", c,n8 m m2 u2 $;----~r-. piowed 
(ln H,) ( i n  C,) (L. C7) (in C?) ( t o t a l )  ( t o t a l  - ( A = C F ~  

1971 'L 1-1- _- 
2/17 IIC, SXALUAT 69 
t o  SIC, Anrnn-112 46 
2/18 IIC, (n id iser  

IIYEl. Lob. 57 
B u m .  Lab. L.?. 

Flare L l m  49 

2 1 s  urn. 8-r 33 
to arc. Anton-112 - 2/26 IIC, ~ i d l s e r  

* - 

IIC, S m u t  26 
SIC. Anton-112 27 
IIC, (h id irer  



TMLII I .  RADIOACTIVITY AN0 CHEHICU. COWOSITION OF DRY RULISON GAS 
(?.a* 3 o t  6) ' 

D;S:OACTIVITY (yCi/cc) ' I  CMEJUCAL oonrosrrroa ( x )  
Org.,pachod(a) . t o t a l  A 

of andymis. . C u  
rourca o t  +i k 3r I'c 37. l b r  2 2 t h  : n2 C, 5 C, c c 5 g  c6u6 C,H, rn m2 N~ - 0 k Plarsd 

Lhte ~ m p l o  ( in  H?)(in Cl)(ln C?)(in C?) ( to td )  (toeel) o&ij 
1971 
314 1l1. Lab. 22 3.7 20 1.5 0.26 26 3.2 70.1 3.46 0.86 CO.65-b - 21.1 0.08 - - 390 
to LIC, 8xALLuht 25 - '. . I, 

315 IIC. Antoa-112 23 I 
IXC, Q r i d i u r  25 i \ 

? -.. .-. 
315 IIC, 8xALLuhT 24 '<.- . . --:..i 
to IIC. Ant.0-112 23 ..-,. -.-.......- 392 

. . I 

316' IP. Q r i d k a r  . 24 i ...-..., : ,.* .. I 

_... C ,... . 
' 6 I=, 8ZAUUt 23 . .a .,-' . .---, 
to IP. ABbn-ll2 23 _.._.__._I 395 ' 

I . . 
3 KXC. QIidk*r 22 . -..-- , -.. I 

W7 IP. N U I I T  22 
b IBC, &Loo-112 21 

39 7 
I 

318 R o c .  QlidLur . 10 . .  ' 

( .. .. . - -. . . I ,-. . . . . 
318 IIC, 8IALUAT 21 : ..-:,. ,-.... J : I 

.:. . 
20 

. .  . 
. R E ,  'Anma-112 

399 
I ; 

. ...: I 

319 R E .  QlUiur . . 20 . . . . .  I L 



TAOLE I .  H,\DIOAC'tIVITY AND CHEHIC;U. COWOSITION OP URY RULISON GAS 

(Page 4 of 6) 

2iJIOBLTIVITY (pci lcf)  I CIILXCAI. C~:~lLaLI'l'li~:l (%) 

EIC,  STAUKAT 
B E ,  Anton-112 
E I C ,  Oxidiaar 

Ore.. method (a) 
of analysis.  

;c 3Ii . 3~ .'c :- '9.; 222Fa 
Date sau l o  ,) ( i n  C?) (in C3) ( to ta l  to ta l  

IPL. Lab. 
SmM. Lab. 
8 m M .  b b .  

(L:C. Saparator) 
EIC,  S T * W T  
S I C .  Anton-112 
B I C ,  Oaidla(r 

-- - - - - - - - . - 
Total 

Hz C1 C1 C3 C4 C5% C6H6 C7H8 U) OD2 N 2  , Q Cas Plowed 
---- (nzc~ j  

EIC,  S U W t  
KIC , Anton-112 
KIC.  Oxidirar 

1971 f f '  



3/31 S I C ,  S U W T  7.3 
to E E .  Anton-112 7.3 
411 EIC.  0xidia.r 

T M L E  I .  RADIOACTIVITY AND CHECI1C.U. CONPOSITION OY DRY RULISON CAS 
(Page 5 of 6) 

~;J:O~;CTIVITY (pcilce) a i e w r c n ~  wnros~rloa ( x )  

rxc; suuur 5 -9 \.---- 

I I C ,  Anton-112 5.9 ' 

. I I C ,  Oridiaar 6.4 

EIC, S I U L U T  5.6 
g I C ,  Anton-112 5.5 ..? . ,.---, 

6 ;4 I I C .  Oridbar / , ,I  1 ./, 

LPL. Lab. 4.50 1.34 3.7 0.40 0.06 5.66 . 1.2 70.6 3.5 0.91 C 0.71- 
KIC, St*LLI*I 5.4 \-.../ 
BIC. Anton-112 5.1 I - " " - "  
I I C .  Oridiaar )-.,--- .--.. J - - - -. - . . 

C.- i 

EIC,  8TALLKAT , 5.2 
I I C .  Anton-112 4.8 . . 
I I C ,  0xidia.r 

BIC, B T u L u T  
E I C ,  Anton-112 

4.9 - 
I I C ,  Qidiaar 4.1 

4.1 

4.2 
3.9 

BIC,  S U U I A T  4.4 
B I C .  Anton-112 4.2 
B E .  Oxidiaar 3.9 

Total 
Coe 

: H c1 c2 c3 C~ c5% c6u6 clna N~ o2 Ar P1Oued 
( H ? ~ ~ j  Dote 

,1971 

O r g . ,  method(a) 
of a n a l y s i s ,  
source of 3~ JH 14c 37. )9Ar 2 2 2 ~ ~  
samplo (in H?) (in 'C,) (in CP) (in CP) (total) (total) 



TMLE I .  RALILOACTIVITY AND LIIEI.IICU. O)>IWSITION OY DRY RUI.lS0- 
(Page 6 of 6) 

' Ri3:OA~IVITY (yCl./cc) ' I OIEKlCAL COHKISIl'10:i (Z) - 
Org.. method(s) Tota l  
of analys is ,  

H 1 c3 c,, c f i  'iH6 c+i8 "1 
3 p l - k - :  Cas ( 

source of 3 ~ .  311 3~ 
; >.--.--.I 

Plowed 
Date saoplo (in H?)(in Cl)(ln C7)(i;. L A ( t o ~ r l  t o t a l  i,?,-~j 
1971 
4/13 BIC, 8 U U U T  4.3 !. 'L-.- 146 . 
to  BIC. Aoton-112 4.0 

- 3  ,, 
4/14 SIC. Oxidizer 3.9 

6/14 EIC, SULUIT 4.2 . 447 
to  ' BE.  Anton-112 3.8 
4/15 EIC, Oxldizwr 3.1 I! 

... 
4/15 E X .  8 U u y T  4.0 448 
to  EIC. Anton-112 3.8 
4/16 SIC. 4 i d i s e r  3.7 

6/16 BIC, SIlIlJIAT 3.9 -. , ,- . ..-.. . - -- .. . . 449 
to  BIC. ~trron-112 3.6 I ,.... _ 1 
6/17. EIC, Oxldlsar 3.5 . . 

4/11 EIC, STULUI 3.9 450. 
to EIC, Anton-112 3.6 
4/18 I=. Oxidtsar 3.3 --\ 1 r 5 - I  
4/18 BIC, 8tULI*T 3.9 ,..- /-A*' 45 1 
t o  LIC. Anton-112 3.5 
4/19 EIC. D i d k w r  3.4 

4/19 BE ,  SZILLUT 3.8 0 Ly/ 45 2 
t o  BIC. Amton-112 3.4 
4/20 SIC, 4 id i s . r  . 3.3 

(0 4/20 BIC. 8 W T  3.7 45 3 
to  S I C  A n 2  . 3.2 
4/21 SIC. D ld i swr  3.3 , . 

4/21. SIC. 8 U L U I I  3.6 CXIZI 
454 

t o  .SIC. Amton-112 3.2 
4/22 EIC. Oxldiswr ----3.2 

4/22 CLC, 8 I l U U T  3.4 
t o  . R E ,  &ton-112 2.9 
4/23 EIC; Oxidisar 

UL, Lab. 
m. Lab. 
M. Lab. 

(Ilarw Line) 
1wtop. r .  Lab. 

SIC. 0 

m y : .  E2 bydrogen pa.. C1 - m t h a m .  C2 - a thaw.  C3 - propane. C6 - butane. CIC8 - hlgher h y d m c a r b o ~ .  C6Q - b e ~ e m .  C7U8 - t o luew.  CO - carbon m n o s l d ~ .  

C02 - a r b o n  dloxid.,  Y) - nitrogen gar. 0 2  - oxygen earn. Ar - #table argon. 

b t w :  A11 radioact iv i ty  wrrectad  to  t i p  of aunpllsg. A 1 1  EIC wselern taken from f l a r e  l i m ;  a11 other. from wl lhaad  unlaww otharuiae noted. 

YO - not 6.tect.d. 

n Amton-112 r aad iw  low d w  to  axcwaalva water in chadwr (reduced efflciwocy).  



TABLE 11. Rulieon Radioactivity ~e l ' e aee  Estimate8 
Page 1 of 10 pages 

ZRITlUX IN UARR k HYDROCARBONS 

Freeze Stored. Bulk Freeze .Stored Bulk 
water water Water Cond. Cond Cond, 
pCilml pCi/ml pCilml pCilml F i l m 1  F i l m 1  

(Cl) '(Ci) (Ci) (Ci) (C 1') (Ci) . 

4.66(5) 3.57(5) 3.92(5) 0.655(5) 0.456(5) . None 
(22.2) . (0.677) 4.13(5) (0.021) (0.122) 

4.35(5) 
3.95 (5) 
(15.03) 

4.41(5) 3.57(5) 3.95(5) 0.628(5) 0.456(5) Nbiie.'-. 
(21.7) (0.537) (0.15) (0.063) (0.097) 

; F - . . - * ' '  
5 .  

!.J 
r..... 

4.48(5) 3.13(5) 3.80(5) 0.770(5) 0':4,&(5).. None 
(23.8) (0.264) (8.68) (0.085) (0;024);,.i , . 

r--J I _.-. ,,,...-* 

4.34(5) 3.15(5) 4.91(5) 0.777($), 0.374(5) None 
.(20.7) (O.TSO) 3.80(5) (?':*9) ,,; ;(0.045) 

(2.10) ' .  
I' ! I  . 

.,'I ,---', 
5.05(5) 3.40(5) &:91'(5)x:\0.697(5) 0.415(5)  one 
(21.8) (0.126) +.47(5) (0.079) (0.027) 

jll-as)..,' 
---....- 

T.T. . . ! 
5_,.02(5) 3.68(5) 4.47(5) 0.758(5) 0.406(5) None 

21a,8]] (0.358) 3.96(5) (0.062) (0.045) 
(12.90) 

4.67(5) 3.88(5)' 3.96(5) 0.719(5) 0.342(5)  one, 

m e  
UTERVAL 

1971 
3840, 212 

to  
0800. 213 

0800, 213 
to  

0800. 214 

0800,2/4 
to 

0800,215 

0800, 215 
to  

0800, 216 

0800, 2/6 
to 

~ 0 ~ 0 0 ,  217 

0800, 217 , 

to  
0800, 218 

0800, 218 
to  (0.284) 5.00(5) (0.066) (0.029). 

0800, 2/9 (12.82) 

0800, 219 59 0.15 4.89(5) 3.57(5) 4.35.(5) 0.738(5) O.U5(5) None 
Lo ) (1.18). (0.029) ' (12.8) , (0.547) 5.00(5) (0.049) . (0.030) 

0800. 2/10 4.71(5) 
(13.64) 

0806, 2/10 53  "61 5.10 0.15 4.40(5) 3.48(5) 4.02(5) 0.649(5) 0.377(5) None 
to  (9.70). (11.2). (0.935) (0,.027) (10.3) (0.600) 4.23(5) (0.034) (0.022) 

(10.85) 0800. 2/11 

IUDIOACTIVIlY IN DRY GAS 

% 85yr 20& ' 14c . 
pCi/cc pCilcc p ~ i / m 3  p ~ i / c c  
(Ci) (Ci) ($i) (Ci) 

LOO 80 4.27 0.20 
(27.5) (22.0) (1.18) (0.055) 

87 80 6.01 0.i9 
(25.2) (23.1) (1.74) (0.065) 

83 77 7.50 0 .18 .  
(22.4) (20.8) (2.02) (0.049) 

8 1 76 7.81 0.17 
(20.3) (18.9) (1.96) (0.043) 

'78 7 0 6.26 . 0.17 
(18.4) (16.5) (1.48) (0.040) 

. 77 69 7.20 0.16 
(17.2) (15'.4) (1.61) (0.036) 

71 67 

Total 
' 3 ~  
(ti) 

65.6 

Gar Flow 

2 
(I4 C F ~ Z  

,/ 1 0 . 1  -- 

iumulatlve 
Gae Flow 

(H2cp) 

231.8 ' 

242.6 

252.7 

262.1 

270.9 

279.3 

287.0 

294.2 

301.1 

CUMIL~TEE,-EATA 

-. 

3:'q) 
rC 

., J 
---1-,339 -- 

i ,446 

1,502 

1.565 

1,597 

1,647 

1,689 

1,727 

1,759 

'...[ 

-.-+7.8 

55.3 

43.4 

52.2 

49.4 

. 42.1 

38.5 

31.5 

--- 
8 5 ~ r ( ~ i )  

813 

a 36 

85 7 

876 

89 2 

9 08 

922 

9 34 

945 

:,.. 

1018 

10.1 

9.38 

8.84 

8.34 

7.72 

7.25 , 

6.85 



TABLX XI. Rulison Radioactivity Release Estimates 

0.399 (5) None 
(0.014) . 

I 0800;2/12 66 57 7.27 0.14 
to (10.8) (9.30) (1 .19) (0.023) 

0800. 2/13 

0.336 (5) None 
(0.001) 

TRITIUU I N  WATER 6 HYDROCARBONS 

Bulk Freeze Stored Bulk Freeze Stored 
Water Water Water Cond. Cond Cond. 
pCi/ml pCi/ml p C i / m l  p ~ i l r n l  p ~ i / m l  p ~ i / m l  

(Ci) (Ci) (Ci) (Ci, (Ci) (C i )  

4.45(5) 3.55(5) 4.02(5) 0.651(5) 0.390(5) None 
(9.00) (0.351) 4.20(5) (0.027) (0.038) 

(9.38) 

TIHE 
INTERVAL 

1971 
0800, 2/11 

to 
0800. 2/12 

4.05(5) 3.70(5) 4.20(5) 0.728(5) 0.274(5) None 
(7 5 5  (0.105) 4.50(5) (0.W3) (0.003) iy;;zI 

(13.32) 

0.297(5) None 
(0.009) 

RADIOACTIVITX I N  DBY GAS 

3~ 8 5 ~ r  203u 14c 
pCi/cc pCi/cc pCi/o3 pCi/cc 

(Ci) (Ci) ~ p c i )  (Ci) 

65 59 8.29 0.15 
(11.1) (10.1) (1.42) (0.026) 

0.320(5) None 
(0.001) 

0.184(5) None 
(0.001) 

Page 2 of 10 pag 

[VZ-~ATA 

Total 
311 

( i  

29.9 

Gas Flow 

2 1----- 
(UCF) 

- 6 . 4 ~ '  

" 1 .-. 

28.6 

28.8 

28.7 

25.4 

27.6 

22.8 

20.7 

5.78 

5,52 

, 5.19 

4.97 

4.74 

4.50 . 

4.21 





TABLE 11. Rulison ~ a d i o s c t & i t ~  Release 

RADIOACTIVITY IN DBY GAS TRITIUM I N  WA'I'ER h HYDROCARBONS 

Bulk Freeze Stored Bulk Freeze Stored 
Water Water Water Cond. Cond Cond. 
pCi/ml pCi/ml pCi/ml pCi/ml pCi/rnl pCi/rnl 

(Ci) (Ci) (Ci) (Ci) (Ci) (C i )  

3;77(5)' 2.44(5) 4.25(5) 0.739(5) 0.316(5) None 
(2.75) (0.077) 4.37(5) (0.014) (0.016) 

(11.44) 

4.27(5) 3.22(5) 4.37(5) 0.672(5) 0.260(5) None 
(2.04) (0.052) 4.11(5) (0.005) (0.002) [-=I 

(11.15) / I 
L.1 

3.67(5) 2.81(5) 4.11(5) 0.569(5) 
(3.50) (0.061) 4.12(5) (0.008) 

4.18(5) 
(11.69) 

4.25(5) 3.01(5) 4.18(5) ,561J53 0.190(5) None 
(1.97) (0.037) 4.09(5) 

(9.10) 
(0.001) 

0.174(5) None 
(0.004) 

0.170(5) None 
(0.001) 

0.190(5) None 
(0.002) 

0.194(5) None 
(0. 0OL) 

3.88(5) 3:27(5) 4.63(5) 0.828(5) 0.210(5) None 
(1.60) (0.023) 4.39(5) (0.003) (0.001) 

(11.66) 

Page 4 of 10 pages 
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TABLE XI. Rulieon Radioactivitv Release Estimates 

F M  
LNERVAL 

1971 
0800, 3/10 

to  
0800, 3/11 

0800, 3/11 
to  

0800, 3/12 

0800,3/12 
to 

0800. 3/13 

0800, 3/13 
to  

0800, 3/14 

0800, 3/14 
to  

0800. 3/15 

0800,3/15 
to  

0800, 3/16 

OSW, 3/16 
to  

0800, 3/17 

0800,3/17 
to  

0800, 3/18 

0800, 3/18 
to  

0800, 3/19 

RADIOACTlVITY I N  DRY GAS ' 

4 851tr 20& 
pCi/cc pCi/cc p ~ i / m 3  pCi/cc 

(Cl) (Ci) (*i) (Ci) 

17 19 4.28 0.10 
(0.84) (0.91) (0.21) (0.005) 

18  17 3.69 0.10 
(0.88) (0.82) (0.18) (0.005) 

16 17 3.45 0.10 
(0.75) (0.77) (0.16) (0.005) 

15 16 3.13 0.10 
(0.68) (0.73) (0.14) (0.005) 

14 15 3.68 0.10 
(0.63) (0.68) (0.17) ' (0.004) 

14 15 3.78 0.10 
(0.60) (0.66) (0.16) (0.004) 

13  14 3.72 0 . 1  
(0.53) (0.59) (0.15) (0.004) 

Ezz.3 

13  0.10 
(0.53) (0.58 (0.004) 

3.00 0.10 
(0.41 C(B? ) (0.12) (0.004) 

lRITIUl4 I N  WATER 6 HYDROCARBONS 

Bulk Freeze Stored Bulk Freeze Stored 
Water Water Uater ~Cond. Cond Cond. 
pCi/ml pCi/ml pCi/nil pCifm1 pCi/ml pCi/ml 

(Ci) (Ci) (Ci) (Ci) (Ci) (C i )  

4.37(5) 4.14(5) 4.39(5) 0.809(5) 0.218(5) None 
(0.98) (0.073) 3.99(5) (0.003) (0.001) 

(13.45) 

4.56(5) 3.16(5) 3.99(5) 0.733(5) 0.187(5) None 
(0.73) (0.030) 4.11(5) (0.003) (*) 

4.36(5) 

Total 
3~ 

Gas Flow 

2 

CUMULATIVE DATA 
.----7 

--x 

(14.20) 

i 

15.4 

1>\8 
\ a  I 

Cumulative 
Gas Plow 

4.13(5) 3.53(5) 4.36(5) 0.708(5) 0.179(5) 1-]None 
(0.33) (0.055) 4.12(5) (*) 

(8.72) 

3.26(5) 0.781(5) 4.12(5) 0.511(5) [$or16~. None 
(0.22) (0.003) 

4.22(5) 3.37(5) 4.17(5) 0.162(5) None 
(0.34) (0.046) 3CP+(5)., (0.002) (0.001) 

1(11;81)3 
\ ..,/ 1 / 

3.61(5) 3.36(5) 3.64'(>~'0.543(5) 0.164(5) None 
(0.222) f (0-027)i 4.05(5) (0.003) (0.001) .-:-- -.J 

(13.33) 

yli 3.32(5) 4.05(5) 0.597(5) 0.199(5) None 
c- 

( (0.043) 4.05(5) (0.002) (0.001) 
3.73(5) 
(15.69) 

3.98(5) 3.39(5) 3.73(5) 0.514(5) 0.157(5) None 
(0.351) (0.011) 3.60(5) (0 .04)  (0.001) 

(10.94) 

3.93(5) 3.26(5) 3.60(5) 0.586(5) 0.255(5) None 
(0.334) (0.019) 3.72(5) ( 0 . W )  (0.001) 

3.55(5) 
(18.93) 

406.0 

407.7 

109.3 

410.9 ' 

412.5 

414.1 

415.5 

9.9 

13.1 

12.8 

14.2 

16.5 

11.8 

19.7 

1.054 

1,055 

1.055 

1,056 

1.056 

1,057 

1,058 

1.73 

1.69 

1.66 

1.61 

1.57 

1.55 

1.46 

t n 2 c ~ )  

402.5 

404.3 

2,365 

2,378 

2,391 

2,405 

1,421 

2,433 

2,453 

"?. G i )  

1.052 

1.053 

(U Q 1.- !nsc i 

fT'h79 
' 

2.355 



TABLE 11. Rullaon Radioact ivi ty Releare 

TRITIUM I N  WATER 6 HYDROCARBONS 

~ d k  Freeze 'Stored Bulk Freeze Stored 
Water Water Water . Cond. Cond Cond. 
pCi/ml pCi/ml pCi/ml pCi/ml pCilml pCi/ml 

(Ci) (Ci)-  (Ci) (Ci) . (Ci) (C i)  

3.38(.5) 3.31(5)' 3.55(5) 0.515(5) 0.'192(5) None 
(0.240) ' (0.004). 4.79(5) (0.00'4)- (*) 

(13.26) 

4.26(5) 3.04(5) 4.79(5) 0.498(5) 0.193(5) 
(0.270) (0.019) 3.58(5) (0.001) (*) 

4.45(5) l ( 5 )  4 . 0 9 5  0 . 8 5 ( 5 )  0.613( 
(0.024 

.701(5) 0.157(5) None 

3.35(5) 4.76(5) 0.735(5) 0.145(5) None 
(0.019) 3.59(5) (0.002) (0.001) 

(11.45) 

4.08(5) ,3.10(5) 3.59(5) 0.735(5) 0.196(5) None 
(0.214) (0.026) 4.30(5) (0.002) (0.001) 

(12.54) 

3.51(5) 3.32(5) 4.30(5) 0.527(5) 0.325(5) None 
(0.186) (0.026)' 4.02(5) . (0.001) (0.001) , 

4.26(5). 
(8.86) 

3.45(5) 3.07(5) 4.26(5) 0.566(5) 0.152(5) None 
(0.184) (0.027) 3.29(5) (0.001) (0.001) 

(12.87) 

f- ' - ---- l  
Page 6 of 10 '  pagea 



TABLE 11. Rulison Radioactivity Release Est iaatas  
Page 7' of 10 pager 

Tlne 
'3RRVAL 

1971 . 
0800, ,3128 

L o .  
0800, 3/29 

0800, 3/29 
to 

0800, 3/30 

0800, 3/30 
to  

0800, 3/31 

0800. 3/31 
to  

0800, 411 

0800, 411 
to  

3 e O J .  4/2 

0000. 412 
to  

0800. 413 

0800; 113 
to 

ORW, 414 

0800, 414 
- t o .  
0800, 415 

, 

7.6 7.6 , , 2.7 0.09 . 3.70(5) 3.29(5) ' 3.29(5). 0.554(5) 0.099(5) None 
(0.25) (0.2s) (0.088) .(0.003) (0.028) (0.015) 3.60(5) (*I I (*I , 

2.77(5) 

- .  

2.96(5) 2.77(5) 0.487(5) 0.188(5) None 
-. - . . - .. (0.011) 3.87(5) (0.003) (*) , ,  

(9.95) . , . . -  
/ j 

RADIOACTIVIIY. I N  DRY GAS 

% " ~ r  2 0 3 ~  1 6  

3.26(5) 3.87(5) 0.560(5) 0!;79(5) idone 
(0.035) 3.77(5) (0.003) 

(8.77) 

3.64(5) 3.77(5) 0.575(5) Ofi;'3'(ij None 
(0.038) 3.87(5) ( 

(7.65) 

TRITlUW IN WATER 6 HIDROCARBONS 

Sulk Freeze Stored Bulk . . Freeze, Stored 
Water. Water Water Cond. Cond Cond. 

6.4 6.5 ' 1..35 0.09 3.65(5) 6,93(5-):13.79(5) 0.654(5) 0.213(5) ' None 
(0.20) '(0.20) (0.042) (0.042) 4.80(5) , (0.002) (*) 

3.70(5)' 
(1 1.61) 

6.0 6.3 0.96 L.0-09-d 3.60(5) 4.+0(5) 3.70(5) 0.187(5) 0.515(5) . None 
(0.003) (0.254) (0.022)' 3.40(5) (0.001) (0.001) 
-- I ' 3.60(5! 

CLRnnATIVE DATA 

Total 
+I 

C i 1 

10.3 

10. , 
..-- 

9.4 

8.2 

10.5 

12.1 . 

11.7 

8.4 0.80 0.09 
( (0.024) (0.003) 

Cumulatlve 
Gas Plov 

( W ~ C P ,  

428.1 , 

429.4 

430.6 ! 

431.8 

I 

4n.0 
I 

434.2 

435.4 

436.5 

Gar Flow 

( H ~ C F  j--- 
L. 

1.22 ...,' 
I-: 

(3 
1.23 

1.21 

1.18 

1.17 

1.20 

1.13 

(11.21) 

4.99(5) 1.98(5) 3.62(5) 0.474(5) 0.222(5) None 
(0.34,) ( 0 .  3.84(5) (0.002) (*) , , 

4.45(5) 
(7.83) 



' TABLE XI. Rulieon Radioact ivi ty Releaee Estimates 

RADIOACTIVITY I N  DRY GAS TRITIUM IN WA'ER 6 H'IDKOCARBONS 

Bulk Freeze Stored Bulk Freeze Stored 
r I.UE % 8 5 ~ r  2 0 3 ~ g  14c Water Water Water Cond. Cond Cond. 
UlZRVAL pCifcc pCi/cc pCi/o3 pCi/cc pCi/ml pCi/ml pCi/ml pCi/ml pCilml pCi/ml 

(Cl) (Ci) .()ICi) (Ci) (Ci) (Ci) (C1) (Ci) (Ci) ( C i )  
1971 . . 

4.16(5) 2.55(5) 4.45(5) 0.505(5) 0.202(5). None 
to  (0.288) (0.013) 3.66(5) (0.002) (*) 

0800, 416 (9 -67) 

0800, 416 
t o  

WOO, 417. 

0800, 418' 
to  

WOO, 419 

4.03(5) 5.12(5) 0.713(5) 0.188(5) None 
(0.028) 3.81 (5) (0.002) (*) 

3.43(5) 
(9.95) 

4.16(5) 3.30(5) 3.43(5) 0.755(5) 0.195(5) None 
(0.280) (0.028) 3.87(5) (0.002) (*) 

(9.42) 

4.53(5) 1.96(5) "3.87(5) 0.694(5) 0.172(5) None 
(0.214) (0.011) 3.70(5) (0.001) (*) 

3.70(5) 



TABLE 11. Rulison Radioactivitv Releas1 
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IRlTlUI( IN U A ' E R  6 HYDROCARBONS 

Bulk Freeze Stored Bulk Freeze Stored 
Water Water Water Cond. Cond Cond. 
pCi ln11 ~ ~ i / m l  pCi/ml pCilml pCilml pCi/ml 

(CL) (Ci) (Cl) (Ci) (C 1) (Ci, 

3.45(5) 3.01(5) 4.16(5) 0.751(5) 0.181(5) None 
(0.147) (0.018) 2.37(5) (0.001) (*) 

2.14(5) 
(8.27) i"-' 

I [-- 
! i 

4.92(5) 3.37(5) 2.14(5) 0.732(5) 0.172(5) None 
(0.242) (0.027) 3.93(5) (0.001) 

3.40(5) 
4.19(5) . . 
(11.16) 

,,, .... . , 

3.ea(sj ' s . a ( s )  4.19(5) 0.5 ?(st); 0.512(5) None 
(0.169) (0.024) 2.91(1) (0.kO) N.002)  

6.13(5) 3.31(5) 0.295(5) ' None 

r- - - . - .- -; 
-.-". 

(7.56) , ! " ! i  1 
3.82(3) ( 8.53(5) . 3.75(5) 0.542(5) 0.179(5) Now 
(0.222) .-(0.005) 3.62(5) (0.001) , (*) 

j 4.46(5) 
(10.88) 

Total Gas Flow 
38 

tci) ( n 2 c ~ i  
.-. 

12.0 1.02 i 

r: 
rc--.. 

9.2,: 1.01 . .  - i  .. .j (..,: 
--. --I 

1 . 5  0.994 

7.4 0.985 

7.9 0.968 

11.2' 0.948 

9.4 0.942 



Subtotale:  

TABLE 11. Rulieon Radioact ivi ty  Release Eetimeter 

4.42(5) 3.00(5) 1.88(5) 0.522(5) 0.135(5) None 
(0.258) (0.008) 3.39 (5) (0.001) (0.001) 

3.95(5) 
3.20(5) A - 
(11.13) 

4.05(5) 4.08(5) 3.20(5) 0.588(5) 0.182(5) 
(0.224) (0.021) 3.45(5) (0.001) !:&). 

3.39(5) 
(8.63) * 

3.3 2.9 1.05 0.08 3.61(5) 2.97(5) 3.>2(5)  y.,42(5) 0.177(5) None 
(0.08) (0.07) (0.025) (0.002) (0.206) (0.007) 3.48(1) ,(fl.'"pp!) (*) 

3.38(5) ;, 
(8.83) ..-/. L,J 

/ 7 ,,*- -, 
3.3 2.9 0.61 0.08 3.64(5) 1.94(5) , 3:38(5) 0.530(5) 0.157(5) None 

(0 .02) (0 .02) (0.004) (0.002) (0.037) (0.033) i>,13(5)/ (*) (0.001) 
(5 .d8 J2 

TRITIUH IN WAl'ER & HYDROCARBONS 

Bulk Freeze Stored Bulk Freeze Stored 
Water Water IJater Cond. Cond Cond. 
pCilrnl pCi/ml pCilml pCilml pCilml pCi/ml 

(Ct) (Ci) (C1) (Ci) (C 1) (C 1) 

l'lME 
~ J T E R V A L  

1971 

NOTE: Valuea 

RADIOACTIVITY lN DRY GAS 

)H " ~ r  2 0 3 ~ g  14c 
pCi/cc plCi/cc p ~ i / m 3  pCi/cc 

ICl) (Ci) (JJci) (Ci) 

powere 

Page 10 of 10 
pa-----. .---. ,. ,,--.... "--. 

CUMULATIVE DATA 

Cumulat 
Gas F1 

(W'CF 

452.8 

453.8 

454.7 

b54.9 

i 

Cumulative 
S - L R e l a a s e  
,/ 
( i  

2,800 

2,809 

2,818 

1,824 

8 5 ~ r ( ~ i )  

1,064 

1.064 

1,064 

1,064 

5 
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TABLE 111. ON-S ITE RAIIIATION SURVEILLANCE 
ATMOSPlIERIC SAIIPLES ABOVE UACKC;ROl~NIl (EIC) 

- ,-7 
; !  , '  
j i  j l  *Net Tritium Concentrations 
i ,  ! I  (pCi/ml) (pcilm') 

Sarnplc ~ o l l c c t ~ o ~ , P e r i o d  (moisture) ( a i r )  
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! i '  
! :  j i  *Net Tritium Concentrations 
i .  ? .  ' j .  

.J,, (pCi/ml) (pCilrn3) 
Saaple CDI-lcct ion Period 

7. :-I 
(moisture) (a i r )  

0800, 3/19 to  foaoot, 3120171 

' "3 8 .O 4.3 
0800, 3/20 t o  iy~o', 3/21/71 15 9.5 
0800, 3/21 t o  080 3/32/71 8 .8 6.8 
0800, 3/22 to  0800, /23/,?J 2 5 8.3 
0800, 3/23 t o  0800, $(24/71 20 2 6 
0800, 3/24 t o  0800, 3(2Ibfl 13 2 3 
0800, 3/25 to  0800, 3/26/71 8.4 11 
0800, 3/26 t o  0800, 3/27/71 11 16 
0800, 3/27 t o  0800, 3/28/71 3 7 
0800, 3/28 t o  0800, 2 3 24 
0800, 3/29 t o  0800, 3130171 9.6 9.4 
0800, 3/30 t o  0800, 3/31/71 9.5 
0800, 3/31 t o  0800, 4/1/71 7.8 
0800, 411 to  0800, 4/2/71 16 
0800, 412 to  0800, 4/3/71 8.4 
0800, 413 t o  0800, 4/4/71 87 , 59 
0800, 4/4 t o  0800, 4/5/71 26 17 
0800, 415 t o  0800, 4/6/71 33 8.2 
0800, 416 t o  0800, 4/7/71 - 15 11 
0800, 417 to  0800, 4/8/71 3.6 
0800, 418 to  0800, 4/9/71 24 
0800, 419 t o  0800, 4/10/71 8.9 
0800, 4/10 t o  0800, 4/11/71 16 
0800, 4/11 t o  0800, 4/12/71 24 
0800, 4/12 t o  0800, 4/13/71 5 9 
0800, 4/13 t o  0800, 4/14/71 22 3 1 
0800, 4/14 t o  0800, 4/15/71 9.1 15 
0800, 4/15 t o  0800, 4/16/71 26 . 5 3 
0800, 4/16 t o  0800, 4/17/71 9.5 16 
0800, 4/17 t o  0800, 4/18/71 15 18 
0800, 4/18 t o  0800, 4/19/71 12 2 3 
0800, 4/19 t o  0800, 4/20/71 16 2 1 
0800, 4/20 t o  0800, 4/21/71 24 35 
0800, 4/21 t o  0800, 4/22/71 16 29 . 
0800, 4/22 t o  0800, 4/23/71 12 19 
0800, 4/23 t o  0800, 4/24/71 12 2 3 

3 

van. 
+Corrected for  1 pCi/ml of H background 

Note: The val idi ty  of the p ~ i / m 3  values for this  report has bee 
due to sampling technique. I t  is probable that  the 
actual figures will be somewhat higher, but ahould not exceed these values by 
more than an order-of -ma& tude. 
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Sample Net T r i t i u m  Concent ra t ions  
C o l l e c t i o n  Type of  

: ; ]r7 (vCi/ml) 
Period Locat ion Sample ( m i s t u r e )  

i '  ; !  
$ 1  ' 
j 
. S E o f s t a c k  
' N of s t a c k  

~-x.s @f s t a c k  / p<~,,pf s t a c k  , . W a f  s t a c k  

N of p t a c q  
S of! s t a c k  
E ofi,sta.cby 
W of s t a c k  

C 

Snow* 
Snow 
Snow 
Snow 
Snow 

Snow 
Snow 
Snow 
Snow 

N o f  s t a c k  Snow 
.S of s t a c k  ! ! . Snow 
E of  s t a c k  Lt.. ' -1 Snow 
W of s t a ck  :-'\ Snow 

_ A L  , :. * . . i  \ . ; ; i s :  

N of s t a ck  , .snow 
S of s t a c k  Lf-7..snov 
E of s t a c k  S n o s h  
W of s t a c k  S r i p . ~ .  

\*-\ 

N of s t a c k  Sno.is', :-. jJ 2 44 
S of  s t a c k  Snow ,, ,.---, ..-. 54 
E of s t a c k  26 
W o f  s t a c k  . 180 

N of s t ack  Snow r~ 108  
S o f  s t a c k  
E of s t a c k  
W of s t a c k  

SW of s t a c k  
N of s t a c k  
S of . s t a c k  
E of s t a c k  
W of s t a c k  

Snow 
Snow 
Snow 

Snow 
Snow 
Snoy 
Snow ' 
Snow 

0810, 2120171 N o f  s t a c k  Snow 
0800, 2120171 S of s t a c k  Snow 

1 579.  

0805, 2120171 E of s t a c k  . . Snow 
0815,. 2120171 W of s t a c k  Snow 

3 2  
1010, 2/26/71 N o f  s t a c k  Snow 

2 
1015, 2/26/71 S of  s.tack Snow 
1020, 21261 71 E o f .  s t a c k  Snow 
1025, 2126171 W of s t a c k  Snow 

." 3 9 pJ 
. . 2/71 NE of s t a c k  Porcupine 160-180( - 30 pCi/gm we0 

2 / 7 1  NE of s t a c k  Porcupine 34-38(24-29 p C i / w  wet) 
Note: These animals' grazed d i r e c t l y  under t h e  s t a c k  i n  an a r e a  of h i g h e s t  s u r f a c e  depos i t ion  

o f  t r i t i u m  f o r  s e v e r a l  days ' be fo re  being c o l l e c t e d .  
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Sample Net T r i t i um Concent ra t ions  
. C~llec.t;ion;--~ Type of  ( p C i / d )  ' .  

pe r iod  I i i Locat ion Sample (Moisture)  
; j  F i  

N of  s t a c k  

1105, 3/6/71 Waf s t a c k  
1120, 3 /6 /71  / c o d  I s t a c k  
1110, 3 /6 /71  ( r\E of_s t ack  
1100, 3 /6 /71  'w s t a c k  

'1 
1140, 3/9/71 N of i t a c k  
1130, 3 /9 /71  S of sdack 
1135, 3/9/71 E of stat% 
1145, 3 /9 /71  W of staTE 

Snow* 
Snow 
Snow 
Snow 

Snow 
Snow 
Snow 
Snow 

Snow 
Snow 
Snow 

?---, 
Snow 

/ h i ,  

0930, 3/14/71 N o f  s t a c k  . Snow 
0935, 3/14/71 S o f  s t a c k  L-!.,: Snow 
0940, 3/14/71 E o f  s t a c k  -Snow 
0945, 3/14/71 W o f  s t a c k  : ' p & o w  

N o f  s t a c k  
S ' o f  s t a c k  '-- 

E of  s t a c k  sn- 
U of s t a c k  sno+h 

N o f  s t a c k '  
S o f  s ' tack 
E o f  s t a c k  
W of s t a c k  

N o f  s t a c k  
S of s t a c k  
E o f  s t a c k  
W o f  s t a c k  

~~ ; 
snob--' 
Snow 
snow J 
Snow I 

i 

Snow 
Snow 
Snow 
Snow 

0945, 4/20/71 N o f  s t a c k  Snow . 497 
0950, 4120171 S o f  s t a c k  Snow 
0955, 4/20/71 E of s t a c k  Snow . 

1 103  
1 0 1  

1000, 4/20/71 W' o f  s t a c k  .Snow 

0900, 4/21/71 N o f  s t a c k  Snow 
0905, 4/21/71 S o f  s t a c k  , Snow . 

Snow 

2:: 

0910, 4/21/71 E of s t a c k  ,'? 0915, 4/21/71 W o f  s t a c k  Snow @ .  
1. - 

* A l l  snow samples c o l l e c t e d  on a 20-yard. r ad iu s  around t h e  f l a r e  s t a c k  u n l i s s  
o therwise  noted. 



TABLE V. OFT -S ITE RADLATION SllRVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKGRDUND 

S a q  l e  
Collection 

Locat ion, Head ing , 
and Distance from 

Radioac t iv i t Concentrations 
jY Net H 

(pCi/ml) (pci/m3) 
Eeriod f l a r e  (degrees & miles) Tvpe of S a m l e  (moisture) ( a i r )  Factor ** 

\ ---- 
D - 1050, 2/3 t o  Latham Ranch, = 250 O, Fixed molysieve* 0.9 0.5 t .. -.I 

---. - 4 x lo8 
1030, 2/5/71 = 15 miles sample C L  7 ,j 

Y,,,' 

1.4 
,,' d!: -... 

D - 1145, 2/3 t o  Clem Ranch, 1 340°, Fixed molysieve 2 .O L-- ----.I - 1 x 108 
1055, 2/5/71 1 3.5 miles sample .,- -- ,/,.---.b 

1) - 0925, 2/3 t o  Gri f f  i t h  Ranch, = 170 Fixed molysieve 1.0 (,[\. k$J ‘ 1 x lo8 
0850, 2/5/71 = 11 miles sanp l e  x i  

CI--̂ -.--- 

1 ,--..A 
(2/2 - 2/5/71) Total  Sanplee Collected: 14 ( l l h e r e  background) 

c---. - 
1045, 2/5 t o  Latham Ranch, " 250 O, P i x e d m o l y ~ i e ? & ~ >  2.3 1 .O 
1045, 2/7/71 15 milee saq l e  I;/." , -! f -\  

1145, 2/5 t o  Grand Valley, = 300°, Pixf&(Jjieve 2.4 1.6 
1135, 2/7/71 = 7.0 miles 8 amp 

47 , -. , . .  . ; : .  { .-, ', - 1100, 2/5 t o  Clem Ranch , = 340 O, r ~. l / j ed  molysieve 1.1 1 .O 
1120, 2/7/71 = 3.5 milee '. - .'&!) dbmp l e  

D - 1212, 2/5 t o  Fixed molysieve . 1.0 1 .O 
1210, 2/7/71 eample 

Fixed molye ieve 
sample 

D - 0900, 2/5 t o  Jacket t  Ranch, = 90°, Fixed molysieve 1.2 1 .l 
0930, 2/7/71 = 17 miles sample - 

D - 0965, kg) Griff  i t h  Ranch, = 170 O, Fixed molysieve 1.3 1.2 
0920, = 11 miles salrple 

(2/5 - 2/7/71) Total  Sauples Collected: 7 (None were background) 



TABLE V OFT-SITE RADLATION SURVEILLANCE - ARY)SPHERIC SAMPLES ABOVE BACK6ROl 

(Page 2 of 10) 
Radioactivity Concentr;:g;~ 

Sanple Location, Heading, Net 3~ Pr Atmospheric 
Collection and Distance from ( p ~ i / d )  ( p ~ i l m 3 )  (ph@~)3.  Di lut ion 
Period f l a r e  (denrees 6 miles)  Tme of S a m l e  (moie ture)  ( a i r ]  , . ( a i r )  Factor 

..--- --.,.. - .  ,., ,,' 

I) - 1150, 2/7 t o  Grand Valley, = 300 O, Fixed mol ye ieve 0.7 0 .8(..'".fl" L---- , 
1105, 2/9/71 = 7.9 milee sauple 

D - 1130, '2/7 t o  Clem Ranch, = 340°, Fixed molys ieve 
1215, 2/9/71 = 3.5 miles sanple 

Jacke t t  Ranch, 90°, Fixed molysieve' 1.1 D - 0945, 217 t o  
0935, 2/9/71 = 17 miles eaap Le 

D - 0930, 2/7 t o  G r i f f i t h  Ranch, = 170°, Placed 1 .O ' 2 x lo8 
0500, 2/9/71 = 11 miles ealnp l e  

'2105 t o  2305, C.P. Pad, =340°, 4.3 7 .O - 3 x 1 0 7  & 
2/8/71 = 2.5 miles L a  

I 

Stat ion D-11,  = 340°, 2.1 4 .O 
-4.3 miles 

2128 t o  2200, C.P. Pnd, 2 3 4 C f ! r  Portable coagreesed - - 15 - 4 x lo6 
2/8/71 '2.5 q$tej-il ai.; eanple 

(2/7 - 2/ 7 Total Saaplee Collected: 10 (2 were background, 1 had i n s u f f i c i e n t  
0 moisture fo r  analysis)  

D - 1115, 2/9 t o  Grand Valley, = 300 O, Fixed molysieve 1 .O 1.4 ' 1 x lo8 
1020, = 7.0 miles sanp l e  

C lem/Ranch, = 340 O, Fixed molysieve 1.2 1.6 ' 1 x lo8 
= 3.5 miles s a w  l e  

D - 1222, 219 t o  Duplice Ranch, = 320°, Pixed mlys ieve  . 2 .O 3.5 ' 5 lo7 
1100, 2/11/71 = 4.0 milee J . ~ u r p  .- l e  



TABLE V .  OFT -S ITE RADLATION SURVEILLANCE - AWSPHERIC SAMPLES ABOVE BAWROUHD 

(rage 3 of 19 
Radioactivity Concentratlone 

Sanple Locat ion , Nead ing , - Net 3~ Net Atwepheric 
Co lZ~r tFsn  and Dis~ance  from (pCi/ml) (p~i /m3)  (pCl/m -)- I Dilut ion 
Per lad  f l a r e  (Czz-eee & m i  l ee )  - Type of Samlt? (wf s ture)  ( a i r )  (ahr>----' A Factor 

'L.. .--.i 
Jackc t t  Ra~.ch, = 90 OD Fixed w l y e  lev= 0.8 1.2 CS----i ' 1 x lo8 
= 17 milee -8auple -~,,,j 

',.',*I 

G r i f f i t h  Ranch,. = 170°, Fixed molyeieve 0.8 1 .6 c --.- - ..i'-l ' 1 r lo8 
= 11 milee eanple IF=?, 

. ,I; 
C .P. Pad ,' = 340 . . .. Portable coupreeeed . - \ ,  . I T -  r a y  

2.5 miles a i r  sample- l-.ll-.l 

. . 1 

i I----- 
(219 - 2/11/71) Total  Samples Collected: 10 (4 Lire  background) 

I---._ 
L., --. 

{ p,::, 
; ! .,,..,.. '-- : 

Latham Ranch, =250°,  Fixed moly8 leve. .,.-."'-' 1.2 0.8 
>. = 15 milee . eaaple , .  

,I ; ,: ; ,.-. ~ 

Grand Valley, = 300 O, Fix$ . d & i e v e  0.8 0.9 
o 7.0 miles dq , ,.-, eanple...' i . .  ' 

. ,  , 
. . 

. . .  I ! .,\ 
. . 1155, 2/11 t o  Clem ~ A c h ,  = 340°, ' . . .  , ..., ' , Fixed ,. molysieve 2.4 4.5 

1100, 2/13/71 . = 3.5 milee ,.....-. s a b l e  
I-l-. 

D - 1110, 2/11 t o  ~up'licq--~anch., = 320 O, Fixed 'moly8 ieve 1 .O 1.6 
1040, 2/13/71. = 4 .O h ~ a - ~ l ]  eanp l e  

. 0415 t o  0600 L. +kP_lltTad, = 340°, Portable molyeieve 11 17 
2/12/71 ,----, = 2.5 'miles eanple 

0453 t o  0522, C.P. Pad, = 340°, Portable coupreesed . . 

2/12/71 , 1 2.5 miles a i r  eanple - - 11 ' 5 x lo6 

KJ,J (2111' - 2/13/71) Total  Sanples Colkected: 10 (4 were background) 



TABL8E " 0  OFF-SITE RADLATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKGROLrNI) 

(Page 4 of 10 j 
Radioac t iv i ty  

S ~ l e  . Locat ion ,  Heading, 
C o l l e c t  ion ar~d Distance from 
Period f l a r e  (degrees & miles)  T V D ~  of Sample (yoioture)  (ai~~~g&.iL--- Fec tor  

1130, 2/13 t o  Latham Ran'ch, = 250°, Fixed molysieve 1.8 
1040, 2/15/71 P 15 miles  sample 

'L '*'LJ 
/'-'4 

D - 1105, 2/13 t o  Clem Ranch, = 340°, Fixed molysieve 
sample 

0.6 ( - -33  
1055, 2/15/71 ' . - =  3.5 milee 

- 1-7 
(2113 - 2/15/71) Tota l  'Samples Collected:  7- (5  ere-background) I ,. 

L-l 

b,\ 
D - 1050, 2/15 t o  , Latham b c h ;  = 250°, Fixed mlysil .e-, fC 1 O a 9  0.4 

0905, 2/17/71 ='  1 5  mlliles sample c,-./-~.- 
(213.5 - 2/17/71) T o t a l  Samples ( B e d :  7 (6 were background) . . 

(2115. - 2/21/71) To ta l  C o l l e c t e d :  14 (12 were background, 1 had i n s u f f i c i e n t  
I 

rmircture f o r  a n a l y s i s )  . 

1235, 2/21 t o  ; Clem Ranch, =-I Fixed molysieve 3.4 2.2 -. ? x  1.17 
1140, 2/23/71 = 3.5 plea sample 

' &a, = 32C O, D - 1300, 2/21 t o  Duplice Fixed molysieve G .? 0 .  7 - 3 x :~rr8 
1200.. 21231 71 1-q milea sample 

D ' -  1500, 2/21 tfTLl G r i f f i t h  Ranch, : L7O,O, Fixed 'molysieve 1.2 0.5 - 2 x ?i j8  

1435, 212317 = 11 miles  sample . . 

(2121 - 2/23/71) T o t a l  Samples Collected:  7 ( 3  were backgrounti, 1 had innuff ic ie ; i t  
moisture f o r  analysif!  

. . D - 1145, 2/23 t o  Clem Ranch, = 340 O, Fixed molysieve 1 .4  2.2 
1130, 2/25/71 = 3.5 miles . sample 



TABLE V OFF-SITE RADIATION SURVEILLANCE - ATMOSPHERIC SAMPLES ABOVE BACKGRDUND 

(Page 5 of 1 0 )  

Sanp le  Locat  i o n ,  Heading , 
. C o l l e c t i o n  and D i s t a n c e  from 

Radioac t i v i t y  Concen t re t  Lone 
Net 3~ Atmosphcr i c  

( p ~ i l m l )  . (pci/m3) D i l u t i o n  
p e r i o d  f l a r e  (denreee 6 m i l e s )  T m e  o f  S a m l e  ( k i e t u r e )  ( a i r )  4 - P h c t o r  - 

I I \ L" --.---. 
(2123 - 2/25/71) T o t a l  Samples Col lec ted :  7 ( 5  were background, 1 had i n a u f - f i c i e n t  

mois tu re  f o r  .analyi:x.j-] ././' ~ ~ . ~ ~ ~ - . ,  
D - 1132, 2/25 t o  Clem Ranch, = 340°, Fixed molysieve 

= 3.5 mi les  sample O m g  fZ!J 1320, 2/27/71 

0610 t o  0810, C.P. Pad, =.340°,  P o r t a b l e  molysieve ,..- 11_--, ...! &3 . 

212 71 71  = 2.5 miles. sample I __..__.___I 
i ! 

0625 t o  3825, S t a t i o n  D-11, = ,340 O, . 
2/27/71 = . 4.3 . miles 

I I 
P o r t a b l e  mo y s i e v e  t\ 1.j 1.2 1 .2  
sample . . 1 r - - - A  

J L . 4 -  /.J 

0652 t o  0725, C. P. Pad, = 340°, P o r t a b l e  compressed - - 6 - 5 x lo6  
2/27/71 

N 
= 2.5 mi les  air(f773?'! I 

(2125 - 2/27/71) T o t a l  Samples U l e c t e d :  10  ( 5  were background, 1 had i n s u f f i c i e n t  

(3 [::) mois tu re  f o r  a n a l y s i s )  
t I  . i )  
'\v&,' w 

Clem Ranch, = j400,--.-1 Fixed molysieve 1.7 . 

=3.5?nlles , sample 

i-7 I 
(2127 T o t a l  Samples C o l l e i e d :  1 (5  were background, 1 had i n s u f f i c i e n t  

mois tu re  f o r  a n a l y s i s )  - 
D - 1310, 311 t o  Grand Val ley ,  = 300 0, Fixed molysieve 0 . 8  0.4 

1015, 3 /3/71 sample . b1.[~1 s 7.0 miles . . 

Clem Ranch, ' = 340 O, Fixed - molysieve 2.6 2.3 
= 3.5 miles s amp le . . 

D - 0730, 311 t o  . J a c k e t t  Ranch, = 90°, F i x e d  molysieve 0 . 8  0.8 
0750, 3/3/71'  = 1 7  miles sample 



TABLE V. . OFF -S ITE RADLATION SURVEILLANCE - AWSPHERIC SAMPLES ABOVE BACKGROW 

(Page 6 of  1 0 )  
Radioac t iv i ty  Concentrat i ons  . . 

Locat ion ,  Heading , Net 3~ ~ e t [ s v  -- Atmospheric S q l e  
and Distance from ( p ~ i / m l )  @ci /m3)  ( ~ C i ' k l  - a  D i l u t i o a  Co l l ec t i on  

Type of S a w l e  (moieture) ( a i r )  (air.) . - '  Period f l a r e  (denrees 6 miles)  Pac t o r  

Crif  f i t h  Ranch, = 170 Fixed molysieve 0.6 - 4 x 108 D - 1435, 311 t o  
1140, 3/3/71 a 11 m i l e s  sample 

(311 - 3/3/71) To ta l  Samples Collected:  7 (2 were had i n s u f f i c i e n t  

L-. 

D - 0945, 313 t o  Duplice Ranch, = 320°, Fixed molysieve 0.6 - 4 x 108 

1305, 3/5/71 = 4.0 m i l e s  sample 

D - 0830, 313 t o  R i f l e ,  = 40°, 1.7 - 1 x 108 

0850, 3/5/71 = 1 3  mi les  sample 
,'-I ,,*- . 

D - 1145, 313 t o  G r i f f i t h  Ranch, = 170°, ; ~ f g ~ j i e v e  0.6 0.6 - 4 x lo8 
W 1500, 3/5/71 = 11 miles  I 

(313 - 3/5/71) To ta l  ~ f c ~ q l l e c t e d :  7 ( 3  were background, 1 had i n s u f f i c i e n t  

Lj i:, 
m i s t u r e  f o r  ana lys i s )  

%-- Fixed molysieve 2.3 2.2 

sample 

D - 1315, 315 t o  rDupr'i$e Ranch, = 320 O, Fixed molysieve 0.7 0.5 
1055, 3/7/71 r--- --I = 4.0 miles  s ample 

----, ,-- , 

' D - 1510, 315 t o  [ ]  U U G r i f f i t h  Ranch, =170°. Fixed molysieve 1.1 0.6 

1400 ,#L!ll, - = 11 miles  . sample 

(315 - 3/7/71) T o t d  Samples Collected: 7 ( 3  were background, 1 had i ~ u ~ f i c i e n t  
moisture f o r  ana lys i s )  . 

D - 1040, 31 7 t o  Clem Ranch, = 340 O. Fixed molysieve 1.2 1.7 

1230, 3/9/71 =3.5 miles  sample 

(317 - 3/9/71) To ta l  Samples Collected:  7 (5 werg background, 1 had in su f f  i c r e n t  
moisture f o r  ana lys i s )  



TABLE V. OFT -S ITE RADIATION SURVEILLANCE - AMSPHERIC SAHPLES ABOVE BACKGROUND 

(Page 7 of 10) 
Radioac t i v i t y  Concentrat ions . 

Sanple Location, Heading, Net Net a% Atmospheric 
Collection and Distance from (pCi/ml) (pci/m3) (pCi/m ) -- I-- . . . Dilution 
Paric2 €].are. 'deprees & miles) T-me of Saaple . (moistrlre) ( a i r )  ( a t r )  . . . ..: .Pactor 

I I . . 
'a, l... . . . . . . 

D - 0745, '319 to C r i f f i t h  Ranch, = 170'. Fixed molysieve 0.9 1.1 \.-.. .--. -..J CI 
- 3 x 108 

1345, 3/11/.71 I 11 miles sample I 
,,.+-;,,' 

,,a*'.,.-F 

(3/9 - 31111 71) Total  Samples Collected: 7 (6 vere background) ~ ; x - ~ y 3  

C.P. Pad. = 340'. 
;' *--,\,, 
, i 

Portable molysieve 0.8 l i b  
3/13/71 :. 2.5 d i e s  sample . . 

i 1 :---- -d 
(3111 - 3/13/71) Total Samples collected; 10 ( bere background) 41 

1155, 3/17 t o  Clem Ranch, = 340 O, 

1240, 3/19/71 = 3.5 miles 

0712 to 0912, C.P. Pad, = 340°, 
3/19/ 71 = 2.5 miles 

... 
I r., Fixed m o l y s ~ v e , - ~ - '  ....- 1.8 1 .O 

sample I !.-.. -.-."I 
f 3  ;;> 

~ o r f a b ~ ~ l ~ s i e v e  1 2  15 
sampg -1 - /: .i ;';,'\ 

0750 t o  0950, Reese Residence, , ' jPpftablemolysieve 2.9 4.4 ‘ 1 x 108 
3/19/71 = 340°, = 3.5 miles ! , ' . - * : I  ,....-., v"wle 

D - 0807 t o  1007, 
1.1 i i ati n D-14;- = 34S0. 

3/19/71 e.s-4-f'miles 

D - 0730 t o  0930. Clem Ranch, = 340°, 
31 191 71 = 3.5 miles 

Station .D-35, = 110°, 
, .= 16 miles 

Portable molysieve 1.3 
sample 

Por te t l e  molysieve 0.6 
siiniple 

Portable molysieve 0.8, 
sample 

Portable moiysieve 1 . 7  
sample 

1522 t o  1722, Station D-37, = 120°, Portable molysieve 1 . 2  1.7 
3/19/71 = 15 miles sample 



TABLE V. OFF-SITE RADIATION SURVEILLANCE - ATHOSPWRIC SAHPLES ABOVE BACK6ROUND 

(Page 8 of 10)  Radioactivity 

Sanple Location, Heading, Net 38 Atmospheric 
Collection and Dietance from (pCi/ml) (pci/m3) 
Period f l a r e  (denreee 6 milee) Type of S a m l e  (uoisture) ( a i r )  Pac t o r  - 
1502 t o  1702, Station D-39, = 130°, Portable molysieve 1.6 

L--7/ J - 2 x 108 
3/19/ 71 = 14 miles sample 3&1 

,- 
0840 to  0915, Reese Residence, = 340 O,  Portable compressed 

* (~9) 9 
- 3 107 

3/19/71 3.5 miles alr sample 
3 LJ 

,0703, 3/19/71 = NE of f l a r e ,  = 1 mile Aircraf t  "grab" - 6 -- i I-- - 
(10,700 ' MSL) sample 

3/13 - 3/19/71) Total Samples 7 were background) 
. .. 

<- -. ;_..>.- 
1300, 3/19 t o  Clem Ranch, = 340'. :- ieve 5.3 
1205, 3/21/71 = 3.5 adlee 

-- 

D - 1225, 3/19/71 Duplice Ranch, = 320°, 0.7 
1140, 3/21/71 = 4.0 milee 

'./ w 

(3/19 - 3/21/7f-)-T&al Samples Collected: 7 (5 were background) 

(3121 --3 -7 1)  Total Samples Collected: 17 (All were background) Ti 
1115, 3/27 t o  -ch, = 340°, Fixed molyeieve 2.4 
1130, 3/29/7 rnAnl = 3.5 d l e s  sample 

D - 1105. 3/29 tol] Grand Valley, = 3 0 0 ~ .  Fixed molysieve 0.9 . 
= 7.0 miles sample 

1135 ,wo Clem Ranch, = 340'. Fixed molysieve 1.8 
1050, 31 31/ 71 a 3.5 miles sample . 

Duplice ~an 'ch,  = 320°, 
= 4.0 miles 

Fixed molysieve 1.1 
sample 



TABLE V. OFF-SITE RADLATION SURVEILLANCE' - ARIDSPHERIC SAMPLES ABOVE BACKGr3UND 

(Page 9 of 10) 
kd ioac t iv iky  Concentrstfone 

S q  l e  Location, Heading, , Net 3~ Net 8 5 ~  Atmospheric 
Co1l;ction and Distance from (pCi/ml) (p~i /m3)  ( ~ ? t / m  L; Dilution 
Period f l a r e  (denrcss & miles) Type of SamLe (moisture) ( a i r )  (a i3-* Par t o r  

\, '---- 
..,--I 

D - 0900, 3/29 to  Rif le ,  40°, 1 3  miles ~ i x e d  molysieve 0.6 0.k ---.--7 ---- - 5 x 108 
1035, 3/31/71 sample . ,..(:,-- ,.*,,,' 

7 ,- .--. --.. . 
"1 

(3127 - 3/31/71) Total Samples : 8 (3  vere background) 

1110, 3/31 t o  ' Clem Ranch, = 340°, Fixed .molysieve 
1055, ,412171 3.5 d l e s  sample 

1105, 412 t o  Clem Ranch, = 346 O,  Fixed molysieve 2.8 1.6 
1040, 4/4/71 = 3.5 miles sample cy... . 

I b. *.-, 
) L./' J 

1125, 412 to Duplice Ranch, = 220 O. Fixed m o l y ~ i p e O  . 1.9 1.4 
1100, 4/4/71 2 4.0 miles 

(3131 - 4/4/71) Total 8 (5 wre background) 

1120, 41.4 t o  Clem Ranch; = 340, O, . 3.1 1.2 
1125, 41617.1 = 3.5 miles 

f------7 
LI 

1130, 416 t o  Fixed molysieve 2.9 1.7 
1130, 4/8/71 sample. 

rC'474'3- 4/8/71) Total Samples Collected: 8 (6 vere background) 

1130, 4/10 tn)] Clem Ranch, = 340 O, . . ~ i k e d  molysieve 1.7 0..8 
F ' O P y  .- = 3.5 t l i las sample . 

Clem Ranch, = 340 O, Fixed molysieve 1.8 1.2 
= 3.5 miles sample 

(4/8 - 4/23/71) Total samples Collected: 32 (30 were background) 



TABLE V OFF-SITE RADIATION SURVEILLANCE - ATHDSPHERIC SAMPLES ABOVE BACKGROUND 

(Page l o o f  1 0 )  
. . 

Radioact l v i t y  C o n c e n t r a t i o g ~ : ~ '  :i 
Sanp l e  Locat ion,  Heading, Net 3~ N e t , ,  Atmospheric 
Co l l ec t  ion and Distance from ( p ~ i / m l )  ( p ~ l  /m3) p D i l u t i o n  
Per iod  f l a r e  (degrees b m i  l e a )  T m e  of  S a w l e  (moisture) ( a i r )  (air) Pac t o r  - - . -. . . -,'.A ,./. ,/ 

Tota l  Samples Collected During Flar ing:  274 ( > 153 were backgr?und:.---, 
10 had insu,£ f iCienF'ziSture 
f o r  analyy4s3 --.?: 

'D - . p r e f i x  i n d i c a t e s  doubtful  i f  r ea l l y ,  above background; near  upper ran-pZZ--l background samples. 
Included in due t o  uncer ta in ty  a s  t o  p r a c t i c a l  upper h m i t  on 3~ background. 

L/ 
* Molysieve is a co l loquia l i sm f o r  molecular s i eve .  7 h  

I !--- #/ ** Di lu t ion  f a c t o r s  based on t o t a l  c u r i e s  re leased  (gas  + yater) dur ing  each sampling. While t h i s  
was n o t  done i n  e a r l i e r  r epo r t s ,  i t  became necessaryldpripg the  t h i r d  production t e s t  s i n c e  the  3~ (uBt of the t o t a l  3~ re leased .  i n  the  water reintroduced i n t o  the  f l a r e  accounted o 

- 

mi- 



TABLE V I .  OFF-SITE RADIATION SURVEILLANCE - ENVIRONMENTAL SAMPLES 

(Page 1 of 4 ) 
, 

Sample Location, Heading, . Net Trit ium 
~ o l l e c t i o n j  i : and Distance from Type of Concent ra t ions  ' 

Period' i / j I Flare (degrees 61 miles) Sample (pCi/ml moisture) 
%,. \--' .: 
----I 

2000, 21 31 71 !-, k W .  o f .  Test  Well Snow 4.8 ,. 

1 &,\ 14 0.1 mile 
! \.)i 

1305, 2/5/71 \.,K~W. of Test  Well, 1.3 
, . 

1310, 2/5/71 N . Y (  of Test-  Well, Snow 2.1 
= t?.JW2w@le 

r7 
1315, 2/5/71 N.W. of Tfs t  Well, Snow 1.9 

= 0.5 milei 
; I--.-: 

1250, 2/7/71 N.W. of T~Y- ell,,, Snow 4.0 
= 0.1 mile 

. . 

1255, 2/7/71 N .w. of Test snow 2.9 
= 0.25 mile . .-- 

/' -->-j 
. i ' 

1415, 2/8/71 N.W. of Test  Well, '- '-"\ Snow 
'--. \ 

6.6 
.- = 0.1 mile . I i--::-3 

2130, 2/15/71 N.W. of Test Well, 602-j 2.3 
= 0.25 mile ' :---.. 

"--...;-\ 
P-.' j 

10 15, 2 /20/ 71 N.W. of Test  Well, &OW-' 9 i0 
;-? 

= o .l mile i !  

N.W. of Test Well, 
= 0.25 mile 

N.W. of Test  Well, 
= 0.5 mile 

N.W. of Test  Well, 
= 0.1 mlle 

N.W. of Test Well, 
= 0.25 mile 

N.W. of Test Well, 
= 0.5 mile 

N.t]. of Test Well, ' 

= 0.1 mile 

N.W. of Test Well, 
= 0.25 d i e  

Snow 
/ / 2.8 
'J 

Snow 1.5 

Snow . 2 0 

Snow U 1i 

Snow . iz 2.3 , 

Snow 

Snow 



TABLE V I .  OFF-SITE RADIATION SURVEILLANCE - ENVIRONHENTAL SAMPLES 

(Page 2 of 4 ) 

Location, Heading Net Tri t ium 
and Distance from Type of Concentrations 
Flare  (degrees h i d l e s )  Sample (pCi'/ml moisture) 

'a . . 

1055, 2 / 2 4 / m  ~7 N.W. of Test  Well, p/ 1 = O*" "" 
1155, 21241 'd N.W. of Tes t  Well, 

Snow 

Snow ' . 

=->.\miles (Plot  2) 

2400, 2/28/71 W,-of Test Well, Snow 9.0 

f7 
2400, 2/28/71 . N.W. oe Test  Well, Snow 2.8 

= 0.23 :mile 
I +  
?I 

2400, 2/28/71 N.W. of Test  W 9 1 ,  Snow 2.0 
= 0.5 mile /A\ / 

2400, 2/28/71 N.U. of TesLWclJ!l! Snow 2.1 
= 1 mile (Plot  1) 

1105, 3/6/71 N.W. of Test  Well, 1.2 
= 0.1 mile 

N.W. of Test Well, 
= 1 mile (Plot  1)  

N.W. of Tes t  Well, 
= 0.1 mile 

N.W. of Tes t  Well, 
= 0.25 mile 

N.W. of Test  Well,, 
= 0.1 mile 

N.W. of Test  Well, 
= 0.25'mile , 

N.W. of Teat Well, 
0.5 d l e  

N.W. of  eat Well, 
= 0.1 mile 

N.W. of Test  Well, 
= 0.25 aile 

. L 

Snow 

Snow 



TABLE V I .  

(Page 3 of 4 ) 

Sample Locat ion. Heading, Net T r i t i um 
Co l l ec t ion  r and Distance from Type of  Concentrat ions 
Period / ! Fla re  (degrees d miles)  Sample ( p C i / d  moisture)  

! I  I t  ui 
1015, 4/20/71'<_/ N.W. of T e s t  Well, . Snow 1.9 

~ , 0 . 5 7  mile 
I !  , :,\! : 

* .  1315, 4/26/71 .DL'p,l+ce Ranch, = 320°, Snow 
1,; , -, j,...@les 
L A  

(213 - 4/26/71) T o t a l ~ ~ ~ e c $ , ~ i t a t i o n  Samples (Snow and Rain) Collected:  221 
(188 we&ackground) 

. ,-,I 

* Col lec ted  3 days a f t e r  t h e  e<d of f l a r i n g  
, I 
3 .  . . 1 :-...-I 

(212 - 4/30/71) Tota l  Water w e r e  background) 
Battlement Creek: 
1 8  Domestic water  Rulison (out  t o  a 

d i s t ance  of  15 
- 

( ,- 
(212 - 4130171) To ta l  Milk :Samples C o l l e c t e ~ , 2 6  (Al l  were background) 

(10 Ranches o u t  t o  18  m i l e - 9 3 m  Rulison S i t e )  
- 

1020, 2/27/71 S i l t ,  = 60°, 19 miles V e  g e L T  s imple  2.0 (0.9 p'Ci/gm wet) 
C'A 

. . 
1105, 41281 71 N.W. of Tes t  Well, !5.9 (3.7 pCi/gm wet) 

= 310°, = 0.25 mile 

1140, 4/28/71 N.W. o f  Tea t  Well, Vegetat ion $ L p l a  2.2 (0.9 p C i / p  wet) 
= 310°, = 0.5 m i l e  u 

1-7 I i 7' 
(212 -- 4/30/71) To ta l  Vegetat ion Samples Collected:  19 re background) 

(Out t o  19 miles from Rulison S i t e )  

7 

1 I 
1100, 4/28/71 N.W. 06 T e s t  W e l l ,  S o i l  Sample 5.7 (1.6 pCi/gm wet) 

= 310°, = 0.25 m i l e  u .  . . 

1125, 4/28/71 N.W. of Tes t  Well, S o i l  Sample 1-r (0.5 pcilgm wet) 
= 310°,, = 0.5 mile 

I ? 
1100, 4/28/71 N.W. of Tes t  Well, S o i l  Sample . : m ( 0 . 8  p ~ i / &  wet) 

= 310°, = 0.25 miles 
(depth of  6 inches) Dl . . 

(212 - 4/30/71) TotaL S o i l  samples Collected:  17  (14 were background) 
(Out t o  19  miles from Rulison S i t e )  



J 

TABLE V I .  OFF-SITE RADIATION SURVEILLANCE - ENVIRONHENTAL SAMPLES 

(Page 4 of 4 ) 

Sample Location, Heading, Net Tri t ium 
Collection -- and Distance from Type of . Concentrations 
perioa 1 i Flare (degrees 6 miles) Sample (pCiIml wis ture)  

1 i i 
\ (2 /$1 4/30/71) To ta l  Urine Samples Collected: 60 (All  were background) * 

-- ,; (Collected from 20 res idents  out  t o  20 miles from Rulison 
\ S i t e )  

. . . .  i n \ \ \  
* Some i l@k(d  level. were obaerved but were determined t o  be from t r i t i u m  

die1edi l rb . t  watches; no increases were a t t r ibu tab le '  t o  Ruli son f l a r idg .  
/-Y 

(212 - 4/30/7i Tot 1 Animal Samples Collected: 8 (All r e =  background) 
b - d o o d  Samples (sheep and c a t t l e :  6 (within 5 miles of 

7 -- . . -- 
$7 

(212 - 4IM/7l) .  Thewluadne&@nt I ,  : :  Dosimetry (TLD) : 36 (All were background) 
/ L A \  

,! /-'---' . - LA 
NOTE: A l l  t r i t im concentrations f o r  1 pCi/ml rois ture.  

7- 
i ,-h 
i .  :..:\ 
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